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THE EAST RIVER'BRIDGE. 

The rapid progress made during recent months, in the 
constraction of the great suspension bridge between New 
York and Brooklyn, indicates that no very extended time 
will elapse before its stupendous network will have bound 
the sister cities together. The fine engraving which we pre- 
sent below affords an excellent idea of how the grand work 
will look when it is finished,to an observer stationed in front 
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of the new ferry house on the Brooklyn side. Each of the 
massive towers is to be 278 feet high, eight feet lesg than 
Trinity church steeple. Two hundred and twenty-five feet 
of the Brooklyn tower, and about one hundred and twenty 
feet of that on the New York shore, are thus far completed. 
Work on the anchorage located in James street, Brooklyn, 
at about 800 feet from the tower, is advancing and the ma. 
sonry is already several feet above the ground. The New 
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York anchorage will probably be commenced early in the 
spring. At the presnt time but a small force of workmen are 
employed, as the prevalent cold weather interferes with con- 
tinuous labor upon the masonry. 

The length of the great span, which is represented across 
the river, is 1;600 feet, and its approach on the New York 
side is to start from near the City Hally and ascend gradually 
the intervening distance of 238 feet. _Theelevation. of the 


THE EAST RIVER BRIDGE AND THE FULTON FERRY HOUSE. BROOKLYN 
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64 
center of the bridge above the water will be 130 feet, end the 
roadway 80 feet wide. The view from th» latter will be one 
of the finest in the world, both in beauty and extent. 

It is believed that this thoroughfare will, when completed, 
command an independent travel equally great with the exist 
ing ferries, which will retain their own business; and that 
even these two immense meane of communication will ere 
long be insufficient to accommodate the rapidly increasing 
demands of the rultitudes yet to line the shores, so that the 
building of submarine tunnels will eventually become a 
necessity. 
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INDICATING STEAM ENGINES. 

Questions from our correspondents, in relation to the pow- 
er of steam enginvs, recur so often that we think it may be 
timely to devote some space to their general consideration. 
Weare frequently asked what is the power of an engine of 
a given size, making a certain number of revolutions per 
minute, with a specified steam pressure. Most of our read- 
ers know that the horse power of an engine is equal to the 
mesn effective pressure on the piston, in pound, multiplied 
by the piston speed in feet per minute, and divided by 33,000. 
Hence thoge who send us queries of the nature mentioned 
above doubtless think that it will be an easy matter for us 
to determine the horse power. As a matter of fact, we sup- 
pose that very few of the answers we have rendered to these 
questions have been anything but rough approximation to 
the true solutions. We have been careful to hint as much, 
in working out each example; but perhaps it may be well to 
give & more definite explanation. 

Referring to the rule for finding the horse- power of an 
engine, it will be seen that the mean effective pressure on 
the piston is required. This, we believe, has never been 
sent tous. True, our correspondents give the pressure in 
boiler per steam gage, and sometimes mention the point at 
which the steam is cut off in the cylinder. They have never 
sent, however, to the best of our recollection, the amount of 
back pressure resisting the movement of the piston, the ini- 
tial pressure of steam in the cylinder, the amount of steam 
and exhaust lead, and the point at which the exhaust cushion 
commences. We will endeavor to show how all these things 
affect the solution of the problem. 

The following, taken from a back number of our paper, is 
a fair specimen of questions of this character: “ What horse 
power has an engine of the following dimensions: Cylinder 
9x16 inches, working at 63 revolutions per minute, with a 
preesure of 70 pounds to the square inch ?” 

Accepting our correspondent’s statement as the correct 
one, we cau readily represent the action of steam in the cy- 
linder during the stroke by a rectangle, ABCD. Thus, 
while the piston is being acted upon by the steam, A B, 70 
pounds above DC, on any convenient scale, will reprosent 
the steam or pressure line, the point, A, corresponding, to 
the commencement of the piston’s stroke, and the point, B, 
tothe end. When the piston has reached the end of the 
stroke, the exhaust valve opens, and the line, B C, repre- 
sents the fall of the pressure from 70 pounds, per gage, to 
nothing. The‘piston then returns, and C D represents the 
pressure during exhaust. When the piston has returned to 
the starting point, the steam valve is opened, and the line, 

D A, sbows that the pressure riees to 70 pounds again, for 
the next stroke. This, we say, is the graphical representa- 
tion of the action of the steam, according to the data given 
by our correspondent. Our readers do not need to be told, 
however, that it ie not usual to work engines in this manner, 
as it produces violent strains, and is far from being econom- 
ical. The piston moves to and fro, and requires, of course, 





88! the action of the steam. 
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% | truth, in cases of this kind. If a gage were attached to the 
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to be brought to rest before the direction can be changed. 
If it worked as represented in our diagram, the shocks that 
would occur each time the motion was reversed would be 
very severe. It is probable, then, that the exhaust valve 
commences to open, as at E, before the end of the stroke is 
reached. There will probably be some back pressure also, 
so that the exhaust line will be represented by F G, instead 
of CD. It is quite likely that the exhaust valve closes be- 
fore the end of the return stroke, so that a cushion line, G 
H, is produced, and that the steam valve is set with lead, so 
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that it opens at H. It would appear, then, that perhaps a 
figure. A E F G H, may represent the action of the steam, 
instead of A BC D. and it will be seen that, if such is the 
case, the mean effective pressure per square inch will be 
considerably less than 70 pounds, 

In the majority of engines, the steam valve has some lap, 
so that it is closed before the end of the stroke, and the steam 
is allowed to expand, producing an expansion curve, I K, on 
our graphical representation, in which case, AIK FG H, 
giving a still emaller mean effective pressure, will represent 


In general, the initial pressure of steam in the cylinder is 
less than the boiler pressure, from which it would appear 
that LM KFGH nore probably represents the state of 
affairs, in our correspondent’s engine, than A BC D. 

Those who have followed us thus far will doubtless ac- 
cept our original statement, that the best answers we can 
give to questions like the one under consideration will only 
be rough approximations. But it is possible to arrive at the 


cylinder, it fould mark the varying pressure at different 
points of the stroke. The steam engine indicator performs 
this office admirably, recording the pressure at each succes. 
sive poiat, thus forming essentially such a diagram as we 
have already represented. This is’the only accurate method 
by which the mean effective pressure of the steam can be 
ascertained. The indicator shows, in addition, many things 
of interest and importance which our space will not permit 
us to consider at present. The importance of knowing the 
true power developed by an engine must be apparent to all 
our readers, ani we need not enlarge upon it. The test of 
an engine with the indicator frequently discloses derange- 
ments and imperfections that could not be otherwise discov- 
ered. The indicator, however, is an exceedingly delicate in- 
strument, and must be carefully manipulated to secure ac- 
curate results; hence tests of this character should be made 
by those who are truly experts. 

We can readily perceive, from the numerous inquiries on 
the subject, that many of our readers realize the importance 
of knowing the power developed by their engines, and per- 
haps our remarks will be usefal in showing them the means 
by which they can have their questions correctly answered. 





DR. HENRY DRAPER’S RECENT DISCOVERIES IN 
SPECTROSCOPIC ANALYSIS. 
In a recent number of the American Journal of Science and 
Art, there is an important paper on “ Diffraction Spectrum- 
Photography,” by Dr. Henry Draper, which is being reprint 
ed in England, France, Germany, and Italy. Until quite re- 
cently, spectroscopic investigation has been conducted almost 
entirely by the aid of prisms; but the prismatic spectrum is 
far less suitable for exact inquiry than the diffraction spec- 
trum produced by a grating of fine lines ruled on glass; be- 
cause in the former case, the red end of the spectrum is con- 
tracted and the violet dilated, while in the latter the rays are 
presented in the true order of their wave lengths. Moreover, 
no two prisms give spectra that are exactly alike in the amount 
of this contraction and dilatation; and hence various ob- 
server have great difficulty in comparing their results to- 
gether. 
As all diffraction spectra are exactly alike, and, to use a tech- 
nical term, they have no “ irrationality of dispersion, ” it seems 
singular that prismatic observation has not long since been 
abandoned. But gratings have hitherto been very difficult 
to obtain ; and, besides the spectram produced by a grating is 
much fainter than that by a prism. Our distinguished 
townsman Mr. Rutherford has, however, constructed a ma. 
chine which makes better rulings on glass than any heretofore 
produced, and it is with one of these that Dr. Draper has 
worked. 

The main object of the present research has been to fur- 
nish a photographic map of the violet and ultra violet 
rays of the spectrum, to serve as a permanent reference map 
and to complete the great work of Angstrém, whose ‘‘ Spec- 
tre Normal du Soleil” is unquestionably the most laborious 
and exact contribution to spectrum analysis made in recent 
times. Angstrém has, up to the present, failed in his at- 
tempts to do the very thing that Dr. Draper has succeeded in 
accompliching so thoroughly. In many respects, indeed, Dr. 
Draper’s work at the violet end of the spectrum exceeds in 
exactness that of Angstrém int he visible regions, as is well 
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map of one observer overlaps that of the other. Many line 
that Angstrém has omitted or misplaced are corrected by 
Draper ; and in one place alone, 17 new lines are added. 

By an ingenious device, the wave lengths of rays entirely 
invisible have been measured with an exactness exceeding 
that of those that are visible; and errors have actually been 
detected in some of the fundamental wave lengths of the 
standard test books. 

The photograph which accompanies the paper is of beau- 
tiful definition and large size. If the whole solar spectrum 
were presented cn the same scale, it would be about 10 feet 
long. 


GAIL BORDEN. 


Upon a shady knoll in the beautiful cemetery of Wood- 
lawn near this city, in fu'l view from the windows of the 
New Haven railway cars, stands a substantial family monu- 
ment in granite, which at one time attracted the attention of 
the passing traveller by the peculiarity of the emblem by 
which it was surmounted. That emblem consisted of a milk 
can, cut of solid stone, representing in form and size the fa- 
miliar utensil so commonly used here in our streets, for the 
transport and sale of milk. This was the chosen monument 
by which our friend Gail Border, inventor and originator of 
the great industrial product now known as Condensed Milk, 
had desired to mark his last earthly resting place, when he 
should have been gathered to his fathers. The des're thus 
expressed was honorably characteristic of the individual. 
He was emphatically a man of the people; and although in 
process of time, by the success of his mos‘ excellent and use- 
ful inventions, he acquired great wealth, he ever regarded 
himself as one of the humbles’ of workers in the family of 
man; and the possession of riches never led him to put on 
aristocratic airs, He despised that sort of pride whch makes 
some people ashamed of the humble origin of their progeni- 
tors, aud wished that, in this respect, the very stones above 
his grave should teach a useful lesson. Surely they com- 
memorate the truth that honest industry is better than titled 
birth. 

Gail Borden was born in Norwich, N. Y., in 1801, his pa- 
rents being New England people. In 1829 he removed to 
Texas, where he was always esteemed for his probity of 
character and earnest efforts for the public good. He was at 
one time a United States Surveyor, afterwards a news- 
paper conductor, then the Collector of the port of Galveston, 
when Texas was known as the Lone Star Republic. In 1853 
he succeeded in producing Condensed Milk, as a permanent 
article of manufacture, which he accomplished by concentrat- 
ingin vacuo. We well remember his early efforts in this 
direction, which were most persevering and arduous. The 
Patent Office for a long time refused toissue his patents, but 
finally yielded, and the new manufacture then received its 
first impalse. Mr. Borden’s patents were obtained through 
this office. For over twenty years we enjoyed the uninter- 
rupted friendship of this truly exceilent man. Gevial, kind- 
hearted, benevolent, his life was a most useful one and his 
memory blessed. He died on th: 11th of January, 1674, 
aged 78 years, at Bordenville, Texas, where he had estab- 
lished a large factory for the production of concentrated foods, 
chiefly meats. He leaves a large and interesting family. 
His remains are to be brought to Woodlawn. The trustees 
of the cemetery have removed the granite milk can from his 
monument, as an infringement upon the rules of fastidious 
taste. But no one can blot out the record of bis noble life, 
nor the splendid results of his long and useful labors. 

Gail Borden was the inventor and first introducer, in mer- 
chantable form, of Condensed Milk. He may besaid to have 
supplied the world with a new article of food. Medical au- 
thorities give it the highest place in the nourishment of the 
sick and the young. He lived to see the use of this most 
valuable product extended over the globe. Nearly all civil- 
ized nations, following his patterns and instructions, now 
have their factories for the supply of the article, which, as 
the years roll on, will be still more highly valued, while the 
work of its production will employ the industry of thousands 
of people. Gail Borden may be truly styled a benefactor of 
his race. 








STEAM ON CANALS. 

We have before us a report of the trial trips of the steam 
caoal boat, William Newman, through the Erie canal, in 
the seasons of 1872and 1873. We have alsothe report of En- 
gineer Greene on the trials of 1872. His report on the trial: 
of last season has not yet been received. The figures in these 
reports cnly confirm what has frequently before been shown 
by experiment: that it is not sufficient to put a gooi engine 
into a boat to ensure success; the boat must also be modeled 
to suit the engine. The ordinary canal boat, built in the 
form of a box in order to obtain great carrying capacity, can- 
not be propelled directly by steam power as cheaply as it 
can betowed. Thus it appeara, from Mr. Greene’s report, 
that the engine of the William Newman, in the trip made 
in 1872, developed an average indicated horse power vary- 
ing between 30 and 35, to produce an average speed of 2°727 
miles per hour. This same speed could probably have been 
effected by towing with from 3 to 4 horses, and it is easy to 
see that the steam power is much the most expensive. The 
power developed in the trial trip in 1873 is not stated; but 
from the data given, it probably exceeded 50 horse power, to 
produce a speed of 3°691 miles per hour. It is because such 
slow speeds are required on the canals that the inefficiency 
of this mode of propulsion is not at once apparent. If an 
ocean steamer only utilized about 12 per cent of the power 
develcped by the enzines, probably the vessel would not be 
large enough to contain the machinery that would be re- 
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us that the prize, offered by the Legislature has stimulated 


invention in the wrong direction. It is scarcely possible to 
give a canal boat the form required for a steamer, without 
seriously reducing the carrying capacity. It would seem 
better, then, to place the engine on a separate vessel, which 
could be properly designed, letting this vessel take the place 
of horses to tow the canal boats. 

A YEAR’S INVENTIVE PROGRESS. 

The frllowing schedule indicates the progress of invention 
in the United States during the year 1878, and consists in a 
list of the number of patents issued by the United States 
Patent Office to citizens of each State and Territory, to 
foreign subjects, and to members of the Army and Revenu : 
Marine Service. The table also shows the relative ratio of 
patents obtained to the population of each political division : 
































Number | Popula- Number | Popula - 
To citizens of of tion:oue| To citizens of of tion:one 
patents.| to each patents.|to each 
Bucdeccostvove 43 23,185 Montana Territory.. 38 6,83 
1 ne il 44.042 Vebraska..........++ 4,398 
California...... --.-. 351 2.232 | Nevada. ............0 19 2,236 
Colorado Territory. | 8 4,983 | New Hampshire...... 127 2,506 
Connecticut......... 622 860 ew Jersey........... 614 uP 
Territory... 2 7,090 ew Mexico Ter.... 1 91,874 
43 4 ew Ls Baaesvooeee - BY 
23,468 Ohio Sabo ceSeneves 822 8,208 
22,341 OPregON. .....6000. «0+ 19 4,735 
14,999 Pennsylvania........ 639 2,148 
3,009 Rhode Island... .... 167 1,30: 
5,404 South Carolina...... 2 824 
4354 ennessee........... 105 11,986 
4,859 TEsdanoce cogaeces 109 7,510 
11,590 United States Army 8 38,750 
F512 . 5. v. Marine .. 1 
4,510 Utah Territory..... 5 10,848 
4,088 i coteuskéooss s 8914 
1,057 Virginia.............. 76 16,120 
8.326 Washin Ter 6 8,92 
3,997 West Virginia ....... 42 10,524 
15,053 Wisconsin ........... 217 4,860 
5,975 Wyoming Territory 2 





Total to citizens of the United States 12,371, or one pat- 
ent to each 3,116 of the population. Total granted to citi- 
zens of foreign countries, 491. Grand total, 12,862, which 
includes reissues and designs, but not trade marks. 

With reference to sectional distribution, the foregoing 
schedule reduces itself to the following ; 


Middle States .....ccccscccessee: 5,119 Territories and the District of 
Western States........ 3, CORR es 00.00 cscccastguine 
North Eastern States.. 2,521 United States Army and Revye- 
Southern States, ..........es0-++ 13274 nue Marine 

Pacific States (Cal. & seemwe). . 70 
‘0 


By inspection of these daia it is shown that, as compared 
with the number of patents issued in 1872, the aggregate of 
1873 is smaller by 140 for citizens the United States, and by 
81 for dwellers abroad. Considering numbers merely, New 
York stands first, with 2,826,and New Mexico and idaho last, 
with but 1 each. Connecticut, however, fairly heads the list, 
as relative population must also enter into the calculation ; 
her ratio is 1 patent to every 860 souls. The District of 
Colambia is next, with a proportion of 1 to every 1,208. Ari- 
zona and Alaska are entirely unrepresented, and New Mexico 
has but a single patentee for 1873 among her whole popula. 
tion of 91,874. The Southern States still present a low 
average ; and in proportion to their population, fall behind all 
the rest of the country. A slight increase of four patents is 
noticeable over the aggregate of 1872. The list of States 
which show an increase over last year includes the following : 
Alabama, California, Iowa, Kansas, Louisiana, Maryland, 
Minnesota, Mississippi, Missouri, Montana, Nebraska, New 
Hampshire, New Jersey, North Carolina, Pennsylvania, 
Tennessee, Texas, and Washington Territory, also the 
United States Army. The remainder have decreased or else 
remained stationary. 

It may be added as an interesting and perhaps significant 
fact that, in the four political divisions in which the least 
number of patents have been granted, the circulation of the 
ScrENTIFIC AMERICAN is the smallest; and in other States, 
the ratio inc eases in proportion to the circulation of this 
paper among its inhabitants. Thus in New York, the State 
having the largest number of patents, our patrons exceed 
those of any cther State ; while in New England and the West, 
whence, as the statistics show, the most inventions emanate, 
the Screntir1c AMERICAN bas the greatest circulation. 


PROCEEDINGS OF THE PATENT CONVENTION, 


The Patent Convention, the call for which was recently 
alluded to in our columns, began its labors at Washington, 
on January 15th. Some two hundred delegates were pres- 
ent. The following is the organization : 

President, J. M. Thacher; Vice Presidents, N. R, Graham, 
W. W. W. Wood, H. E. Towle, Miles Pratt; Secretaries, J. 
C. Bancroft, W. C. McIntyre, and C. F, Stansbury. The re- 
solution of the Vienna Congress,declaring that the protection 
of inventore should be guaranteed by the laws of all civilized 
nations, for the reasons given, was adopted. The second re- 
solution, declaring that an effective and useful patent law 
should be baged on the principles set forth was modified by 
adding: 

‘A patent should be granted fora term of seventeen years, 
with a privilege of extension for the benett of the inventor 
or his heirs for a further term of ac least seven years.” Sev- 
eral resolutions were offered touching upon the inventors’ in- 
terests and the patent laws of the United States. C. M. 
Parks presented a resolution, recommending that Congress 
make use of the surplus fund of the Patent Office,now in the 
United States Treasury,for the erection of a suitable building 
in Judiciary square, for the exhibition of the models of in- 
ventions. This fund is stated to be over $1,000,000. Fur- 
ther reports in our next. 
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Vermin KittER.—Doré patents the use of the following 
mixture for the destruction of bugs, fleas, ants, etc., and 
their eggs: Bisulphide of carbon 80 parts ; petroleum essence 
20 parts, 
brush. 


The liquid is to be applied to furniture, etc., by a 








PSYCHIC FORCE, 

Some time ago we published an account by Dr. William 
Crookes, the distinguished scientist of London, editor of the 
Quarterly Journal of Science, Chemical News, ete.,of his ex- 
periments and observations in connection with the phenome- 
na of Spiritualism. We geve engravings of the special ap. 
paratus designed by Dr. Crookes for the purpose of detecting 
the fraud, if any existed, and of measuring the actual de 
gree of invisible force that was alleged to be exerted. This 
apparatus consisted of a self-registering balance, which, to 
the surprise of the Doctor and his friends, went down before 
their eyes and registered a considerable degree of force, 
when the medium, Home, simply pointed his finger at the 
balance, but did not touch it. The force thus manifested 
was designated psychic force by Dr. Crookes. The publica 
tions of the learned Doctor attracted much attention at the 
time, and subjected him to the severest ridicule among the 
learned. He however promised to pursue the investigations 
and publish further reports. This he has now done, and 
announces his intention to give still further details. Most of 
the wonders which he now describes took place in his own 
house, and were witnessed by parties of friends, all of whom 
give concurrent testimony as to the actuality of what is 
stated. 

These spiritual performances seem to involve something 
which, as Lord Dundreary would say, ‘‘no fellow can find 
out,” and the Psychic Force theory of Dr. Crookes is perhaps 
as acceptable as any, while none of them tell us how the 
thing is done. None of the doings here recited surpass the 
tricks of the magician Hartz of this city—the box trick, for 
example, recently mentioned by us. The box is first tied up 
and sealed, then entirely folded up within a canvas sheet, 
and again tied and sealed, all being done by a committee of 
detectives before the audience. Into this box, in the course 
of two minutes time, Hartz then introduces a man, without 
disturbing the canvas envelope, ropesor seals. Other equal- 
ly curious performances might be mentioned, which, we be- 
lieve, have never been explained. 

A correspondent of the New York Tribune says that, in 


- classifying the various phenomena that have presented 
—— | themselves to him in the course of his enquiries, Mr. Crookes 


refers, first, to the movement of heavy bodies, with contact 
but without mechanical exertion. This he states to be one 
of the simplest forms of the phenomena observed, varying in 
degrees from a quivering or vibration of the room and its 
contents to the actual rising into the air of a heavy body 
when the hands of the medium are placed upon it. These 
movements, and indeed most of the phenomena, are preceded 
by a peculiar cold air, sometimes amounting toa decided 
wind, sufficient to blow a sheet of paper about the room and 
to cause a lowering of the thermometer by several degrees, 

The second class manifested themselves as percussive and 
other allied sounds; sometimes as delicate ticks; sometimes 
a cascade of sharp sounds, as from an induction coil in full 
work; detonations in the air, sounds like scratching, twit- 
tering as ofa bird, etc. The third class of phenomena con- 
sists in the alteration of the weight of bodies. The fourth 
class, namely, the movement of heavy substances when at a 
distance from the medium, he Las seen in many instances. 
An empty arm chair, at his request, moved to where he was 
sitting, and then slowly back again, a distance of about three 
feet. He has seen the movement of a heavy table, and 
chairs turned with their backs to the table, about a foot and 
a half off, each occupant kneeling on his chair, with hands 
resting on the back, but not touching the table. The fifth 
class is that of the raising of tables and chairs off the ground, 
without contact with any person. 

The sixth class is that of the levitation of human beings, 
which has occurred in four instances in his presence. He 
has seen Mr. Home raised completely from the floor of his 
room in several instances. The accumulated testimony,estab- 
lishing Mr. Home’s levitations, Mr. Crookes considers over: 
whelming ; and he thinks it greatly to be desired that some 
person, whose evidence will be accepted as conclusive by the 
scientific world, shal] seriously and patiently examine these 
alleged facts. The seventh class of phenomena consists in 
t he moving of various small articles without contact with 
any person, whieh he has very frequently observed, and 
where there could be no suspicion of trickery. He thinks 
that when he is in his own dining room, seated in one part of 
the room, with a number of persons keenly watching the me- 
dium, the latter could not, by avy trickery, make an accor- 
deon play in his (Mr. Crookes’) own hands, when the 
keys are held downward,or cause the same accordeon to 
float about the room, playing all the time. He thinks it im 
possible to introduce machinery which shall wave window 
curtains ; pull up Vene.ian blinds eight feet off ; tie a knot in 
ahandkerchief and place it in a remote corner of the room ; 
sound notes on a distant piano; cause a card plate’ to float 
about the room; raise a water bottle and tumbler from the 
table; make a coral necklace rise on end; move about a fan 
80 as to fan the company, or set in motion a pendulum when 
enclosed in a glass case firmly cemented to the wall. The 
eighth class is that of luminous appearances. He has seen a 
solid self-luminous body, of the size and nearly the shape of 
a turkey’s egg, float noiselessly about the room, being visible 
for more than ten minates, and striking the table three 
times, with a sound like that of a hard solid body, before 
fading away. He has seen a self-laminous crystaline body 
placed in his hand by a hand which did not belong to any 
person in the room, and a luminous cloud floating uoward to 
a picture. In the daylight he bas seen a luminous cloud 
hover over a heliotrope on aside table, break off a sprig, and 
carry the sprig to a lady; and on Feveral occasions he has 
geen a similar luminous cloud visibly condense to the form of 





a hand, and carry about small objects. 


The ninth class consists of the appearance of hands, either 
self luminous or visible by ordinary light. In one case a 
small hand rose up from an opening in the dining table and 
gave him a flower, The hands and fingers do not always ap- 
pear solid and life-like, sometimes indeed seeming like a 
nebulous cloud, partly condensed in the form of a hand. He 
has more than once seen first an object move, then a luminous 
cloud appear to form about it, and lastly, the cloud condenze 
into sha pe and become a perfectly formed hand. At this stage 
it was visible to all present. Sometimes it was life-like 
and graceful, the fingers moving and the flesh apparently as ~ 
human as that ofany personintheroom. At the arm or wrist 
it became hazy, and passed off intoaluminous cloud. To the 
touch the hand appeared sometimes icy coid and dead, at 
others warm, grasping his own with the firm pressure of an 
old friend. In one instance he retained one of these hands 
in his own, firmly resolved not to let it escape. There was 
no struggle, no effort to get loose, but it gradually seemed to 
resolve itself into vapor, and faded in that manner from his 
grasp. The tenth class comprised direct wiiting, exhibited 
sometimes in darkness, sometimes in light, sometimes with- 
out any apparent agency, at others through the medium of 
ahand. The eleventh class embraces the rarest phenomena, 
namely, those of phantom forms and faces, which he wit- 
nassed in a few instances only. The twelfth class covers 
phenomena that seem to point to the agency of an extexior 
intelligence, other than that of the medium or some person 
in theroom. Although the hypothesis has been suggested 
that the medium is the source of this intelligence, by those 
who think they see in this an explanation of many of the 
facts, yet Mr. Crookes has reason to believe that,in certain in- 
stances at least,they result from the agency of an outside in - 
telligence not belonging to any human being present. 
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SCIENTIFIC AND PRACTICAL INFORMATION, 


EXTRACTION OF QUICKSILVER AT NEW ALMADEN, CAL. 


The mineral is treated as at Idria, that is, it is roasted in 
great cylindrical furnaces in which it is placed between suc- 
cessive layers of wood. The mercurial vapors are con- 
densed in walled chambers. The presence of lime in the 
minerals greatly facilitates the disengagement of the metal. 
4,400,000 pounds of mercury are thus yearly obtained at an 
expense of about $27 per 100 lbs. At Almaden in Spain the 
annual product is 2,200,000 pounds, costing from $90 to 
$180 per 100 pounds, 


A NEW USE FOR INFUSORIAL SILICA, 


Infusorial silica has been strongly recommended for sur 
rounding ice, ale, and beer cellars, fireproof safes, steam 
boilers, and powder magazines, A firm in Germany have re- 
cently made a series of experiments on a large scale, and 
they assert that the use of this earth has reduced the melt- 
ing of ice in a cellar during the summer from 23,500 to 10,000 
pounds. This material is not inflammable, and is not in 
the least affected by the hottest fire; and it prevents the en- 
trance of rats and mice. 


ELECTRIC DISCHARGES IN AIR. 


By allowing a series of sparks from an electromagnetic 
induction apparatus to be discharged between platinum elec- 
trodes in perfectly dry air, Béttger noticed the formation of 
yellow vapors; and after the lapse of a few minutes, nitrous 
acid was recognized by the smell. If the sparks are passed 
through very moist atmospheric air, or if the sides of the 
glass vessel in which the experiment is conducted are moist- 
ened with distilled water, and come is allowed to collect at 
the bottom, no yellow vapors are formed; but the air, in a 
few minutes, acquires the characteristic odor of ozone, while 
in the water the presence of byponitric acid can be detected. 
Iodide of potassium and starch paper, the test in common 
use for the detection of ozone in the air, is thus shown to be 
an untrustworthy reagent, as it must in many cases turn 
blue by nitrousacid, It behoves meteorologists, now that 
their attention has again been directed to these facts by Pro- 
fessor Béttger, to ascertain the exact condition of moisture 
under which the acid is produced, and to e: tablish a process 
for the estimation of ozone, which shall be of absolute cer- 
tainty. 

Dr. Dotch of New York, who has for years occupied him- 
self with the artificial generation of ozone, states that strips 
of paper saturated with the tincture of guaiacum afford a 
more sensitive and certain reagent or test for the presence of 
ozone than either the iodide of potassium and starch or pa- 
per containing protoxide of thallium; and that such an 
ozonometer can be reliedon to show at least 10 gradations 
or shades. 

SCIENTIFIC GHOULS- 


The tomb of Petrarch was recently opened on the occasion 
of the centenary cf the poet. The bones were found in 
quite perfect condition and of an amber color; other than 
which, we fail to note a single fact of the slightest interest 
in the long account of the ceremony published by a foreign 
contemporary. It strikes us that the spectacle of a body of 
scientists, calling themselves the “ Academy of Bovolenta,” 
breaking open the grave of a great man, pawing over his 
bones, and glaring at his dust through their eyeglasees, with 
apparently no other object than to make him share his coffin 
with a bottle containing a list of their names, must be re- 
freshingly idiotic. 

OZONIZED WATER. 


Ramelsberg states that some of the eubstances sold as 
ozonized water owe their action to the presence of chlorine. 
Bebrens and Jacobsen, on the other hand, find that some 
ozonized water is only a dilute solution of hypochlorous 





acid. 
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ELECTRO-PLATING BALANCE. 

In the operation of electro-plating with gold or silver, a 
convenient means of regulating the exact amount of metal to 
be deposited on the articles is afforded by the automatic ap- 
paratus herewith illustrated, the invention of M. Roseleur, 
of Paris. 

The objects are suspended in the bath, as shown, from one 
arm of a scale beam. A horizontal rod, fixed 
to the standard, supports at one extremity the 
soluble anode in the bath, and at theother con- 
nects with the positive pole of the battery. 
The opposite arm of the beam carries twoecale 
pans, in the upper of which is placed a weight 
suficient to produce equilibrium in the appa- 
ratus. In this position, the current does not 
pass, since the rods carrying the objects which 
form the negative pole are not in connection 
with the battery. But if in the lower pan 
of the balance are placed weights, corres- 
ponding to the amount of precious metal 
which it is desired shall be deposited, the equi- 
librium is destroyed. Necessarily the beam 
descends to the right, and, at the same time, 
plunges a metallic point into a cup filled with 
mercury which is in communication with the 
negative pole of the battery. The circuit be- 
ing thus established, the operation progresses 
and continues without necessitating attention, 
until a quantity of the anode is deposited on 
the objects, of sufficient weight to cause equi- 
librium with the weights in the lower scale 
pan. ‘The beam then becoming once more ho- 
rizonta!, the point is withdrawn from the mer- 
cury, the current is broken, and the action 
ceases, 


a 
Fecundation of Vegetables. 

M. Beer announces that he has put Hool- 
breuk’s process for the fecundation of vegeta- 
bles in successful practice in the Botanic Gar- 
den of Vienna. 

This process, which, it would seem, achieves 
important results, consists simply in touching 
the extremity of the pistil (the stigma) of the 
flower, just before it blooms, with a pencil 
dipped in honey or, better still, with honey mingled with 
the pollen of the same plant on which the operation takes 
place. The process has succeeded admirably, it is stated, on 
fruit trees, and even on certain particular branches of trees 
which had never borne. - On the portions ti:us treated, fruit 
formed in natural course, while other parts remained in their 
normal condition. 


_ <> 


THE YAMA-MAI, OR OAK TREE SILKWORM. 

The Yama-mai is a species of silkworm common in Japan, 
which derives its sustenance from the leaves of oak trees. 
It has recently been introduced in Europe with considerable 
success, and is readily acclimated. In Austria, itis stated 
that Baron Bretton has obtained from a third generation 4,000 











Scientific American, 


contained in a closed cocoon. . In order to open the latter, a 
reservoir of liquid is supplied at the rear end, which fluid 
has the property of softening the silk, so that the butterfly 
can readily break its way out. The cocoon strongly resem- 
bles that of the ordinary mulberry leaf silkworm, and the 
raw silk is readily mistaken for the work of the latter. 








After a repose of fifty days the butterfly appears, and is 
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ROSELEUR’S ELECTRO-PLATING BALANCE. 


of a bright golden yellow tinged with orange on the wings 
and body. The head is reddish, with light colored antenna, 
and the under sides of the wings are brown with gray spots. 

The importation of silk worm eggs from Japan to Eu- 
rope is now in extensive progress, and it is an interesting 
fact that, in place of transporting them via the Isthmus of 
Suez, as heretofore, the transcontinental route is preferred. 
The first shipment ever thus made, consisting of nine tuns 
of eggs, valued at $200,000, recently arrived at San Francis- 
co, from Japan, and were dispatched in a freight car to the 
Atlantic coast for transmission to Milan, Italy. They were 
packed in leaves, in layers, in airtight tin boxes, which, in 
turn, were covered with matting. The interior of the car 
was kept below the freezing poiut, and light carefully ex- 
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cocoons and 300,000 eggs. Our illustration, for which we are 
indebted to La Nature, shows 


cluded. 
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Preservation of Vegetables by Drying. 

The vegetable designed to be acted upon is first picked 
and washed, then paced in a large drying room, fitted with 
shelves and sieves for the spreading, shaking, and turning 
of the vegetables during the drying, and supplied with dry 
air at a temperature of from 95° to 100° Fah., and from 
which the moist air is discharged through the chimneys. 
After this they are subjected to pressure, 
formed into tablets of a certain size, wrapped 
in tin foil, and then packed in tin cases for 
preservation and forsending awsy. Topre- 
pare this for use, it is only necessary to 
steep it for one hour in warm water, and 
then cook the same as fresh vegetables. 

The following is an extract from the An- 
nals of the Central Horticultural Society of 
France: ‘‘It appears that there is estab- 
lished in Paris, at No. 5 Rue Marbceuf, un- 
der the direction of Messrs. Chollet & Co., a 
manufactory for the preparation, by the pro- 
cess of M. Masson, of vegetable substances, 
with which the French navy and commercial 
marine are furnished. The Horticultural 
Committee pronounced the opinion that the 

process of M. Masson preserves 
vegetables without altering their constitu- 
tion, and reduces them to a small bulk with- 
out impairing their flavor or nutritive quali- 
ties. M. Masson’s processes are applied 
with entire success to most vegetables and 
several fruits. Thus all cabbages, spinach, 
parsley, cress, chervil, succory, and sorrel, 
aze dried and pressed to a very small vol- 
ume. It is the same with carrots, turnips, 
parsnips, celery, salsify, and viper’s grass, 
which are cut in thin slices and into small 
pieces, to make Julienne. Cauliflowers, 
Brussels sprouts, asparagus, and string 
beans, in order to resume their natural ap- 
pearance, should pot be pressed. Potatoes 
are perfectly preserved in thin slices, Peas 
and beans, in a green state, are succeeded 
with very well. Lastly, various fruits, and 
especially apples and pears, in slices, are aleo 
dried, and keep perfectly.” 

Charcoal and Tar as a Surgical Dressing. 

The London Lancet strongly recommends the use of a mix- 
ture of charcoal and coal tar, containing 33 per cent of the 
latter, in pulverized form, as a dressing for wounds. The 
powder exercises no irritative action, and is easily removed 
by lotions of cold water. The charcoal absorbs gases due to 
fermentation, coagulates the albumen, and prevents decom- 
position, in this respect materially aiding the action of the 
carbolic acid contained in the coal tar. For wounds which 
cannot bear the contact of the powder, 100 parts of pulverized 
coal tar are macerated for some hours in 400 parts of rather 
weak alcohol. The solution is said to be very efficacious. 

Salt in Sickness. 
Dr. Scudder remarks: ‘“‘ I am 


















the worm fully developed and 
in its natural size, the young 
enlarged (1), and also the egg 
considerably magnified (2). The 
egg is round and slightly flat- 
tened in form, of a brown color, 
more or less dark, and is cov- 
ered with black granules. Iis 
greatest diameter is 0°09 inch, 
and its thickness varies accord- 
ing to the state of incubation. 
As soon as the young worm 
emerges, it rapidly attains,owing 
to its contact with the air,a size 
greater than it had in the egg. 
In a short time it grows to a 
length of 0°21 inch, as indicated 
in the lower portion of our en- 
graving. The bead, first tho- 
racic segment, and the legs, are 
of a reddish mahogany tinge, 
without spots, and the rest of 
the bedy is a golden yellow, the 
color of gamboge. All theseg- 
ments, from the second to the* 
eleventh, are traversed by five 
longitudinal and sharply die- 
tinguished black lines. At the 
end of the first age, which lasts 
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satisfied that I havereen patients 
die from deprivation of common 
ealt during a protracted illness. 
It isa common impression that 
the food for the sick should not 
be seasoned,and whatever slop 
may be given, it is almest inno- 
cent of this essential of life. In 
the milk diet that I recommend 
in sickness, common salt is used 
freely, the milk being boiled and 
given hot. And if the patient 
cannot take the usual quantity 
in his food, I have it given in 
his drink. 

This matter is so important 
that it cannot be repeated too of- 
ten, or dwelt upon too Jong. 

The most marked example of 
this want of common salt I have 
ever noticed has been ‘n surgi- 
cal disease, especially in open 
wounds. Without a supply of 
ralt the tongue would become 
broad, pallid, puffy, with a tena- 
cious pasty coat, the secretions 
arrested, the circulation feeble, 
the effusion at the point of in- 
jury serous, with an unpleasant 








sixteen days, the caterpillar, af- 
ter its change of skin, is 0°45 
inch in length and of a subdued 
green color, slightly yellowish underneath. At the third 
age, after 9 second change of skin, the length increases to 
1*1 inches, and the green color becomes brighter. Subse- 
quently, during the fourth age, the body grows to 2°7 inch- 
es, and finally to 8-2 inches, when it becomes fully developed. 
The color at this period corresponds very closely to that 
of the leaves on which the worm feeds. 

The caterpillar now begins its cocoon, uniting two leaves 
with several threads, which are, in turn, secured to branch- 
es. Its nourishment consists in the tenderest branches, con- 
trary to the ordinary halats of other worms. Finally, it 
ejects a large drop of transparent liquid and begins to spin. 
The chrysalis, which is the sixth age of the caterpillar, is 


THE YAMA-MAI OR OAK TREE SILKWORM. 


A variation of seven degrees of temperature, it is said, 
would be sufficient to kill the germs. By this route the time 
required to reach Milan, from Yokohama, is forty-two days; 
while, by the passage through the Indian Ocean and the Suez 
canal, it could be effected in thirty-nine days. The number of 
transhipments would be the same in both cases; but the 
American route passes through temperate latitudes, while 
at other would expose the eggs to the extreme of trorical 





A SOLUTION of pearla@h in water, thrown upon a fire, 2x- 
tinguishes it instantly ; the proportion is 4 ounces, dissolved 
in hot water, and then poured into a bucket of common water. 








watery pus, which at last be- 

comes a mere sanies or ichor. A 

few days ofa free allowance 

would change all this, and the patient get along well.” 
New Method of Preparing Aluminum. 

The oxide of aluminum is first prepared by any of the 
processes now in use, either from kaolin or clay. Itis then 
mixed with wood charcoal in the proportion of 40 parts char- 
coal to 100 of alumina, and heated to a red heat. While still 
hot, the mass is placed in retorts heated to dark redness, and 
chlorine gas is passed over it from a gasometer. The volatile 
chloride is condensed in the receiver, and afterwards decom- 
posed by the battery; the chlorine which is set free is re- 
turned to the gasometer to be used over repeatedly, Gar- 








neri employed a magneto-electric apparatus. 
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HYDRAULIC ENGINEERING EXTRAORDINARY. 

An iron conduit has recently been constructed which, ac- 
cording to the Mining and Scientific Press, sustains the great- 
est water pressure in the world, namely, 1,720 feet, or 750 
pounds to the squareinch. It carries the water supply of 
Virginia City and Gold Hill, Nevada, from Marlette lake, 
situated at an elevation of about 1,500 feet above the former 
town, over a valley seven miles in width, the sides of which 
are steep and precipitous, and through a route presenting 
engineering difficulties of unusually troublesome nature. The 
most awkward feature of the 
undertaking begins at an ele- 
vation of 1,885 feet above the 
track of the Virginia and Truc- 
kee railroad, at a point about 
two miles west of Lake View 
Toll House, and thence follows 
by an easterly course the crest 
of the spur from which it 
starts: crosses the valley, at 
the toll house referred to, and 
gradually ascends to its outlet 
end, making the entire length 
87,100 feet, The water at pre- 
sent is taken from Dall’s Creek 
by an 18 inch flume four miles 
long, to the inlet, or western 
end of the pipe. From the 
outlet or eastern end of the pipe, the water is conveyed 
through a flume of the same size, nine miles long, into 
Virginia and Gold Hill, where it connects with the pre- 
sent city pipe system. Inthe future the water from Mar- 
lette lake will be conveyed to the inlet of the pipe, and be 
added to the supply from Dall’s Creek. 

All the iron pipe used is coated, inside and out, with a 
mixture of asphaltum and coal tar, thoroughly boiled to- 
gether, each separate piece being plunged and rolled about 
in a bath of this mixture for from seven to ten minutes be- 
fore being shipped to its destination. The average diameter 
of the pipe is 114 inches, and its entire 
weight about 700 tuns. Nearly one million 
rivets were used to manufacture it, and some 
85 tuns of lead were required in making 
the joints. At the point of heaviest pressure 
the ironis No. 0 thick, andis hot riveted 
with five eighths inch rivets, there being a 
double row on the straight seam and a single 
row on the round seam. The pressure grad- 
ually decreases as the ground rises to the 
east and west, and the iron decreases in 
thickness from five sixteenths to one six- 
teenth of an inch toward both inlet and out- 
let. But on its course to the outlet, it hav- 
ing to cross a great many spurs and sags, the 
iron varies of course according to the preas- 
ure, 

The inlet has a perpendicular elevation 
above the outlet of 465 feet, but just now 
only 300 feet is used, as this head will sup- 
ply ten times as much as the two towns have 
heretofore had. This head carries into Vir- 
ginia about 2,000,000 gallons every 24hours ; 
and by increasing the head to its fullest ca- 
pacity, the supply can be increased to 2,350, - 
000 gallons per day. 

Fig. 1 will convey an idea of the country 
over which this undertaking was carried out 
as it shows the profile of the pipe. The re- 
maining engravings represent various inge- 
nious plans adopted in the construction. 
Fig. 2 shows a lead joint in detail, said to be perfectly tight 
and safe. One of these joints is made between every two 
lengths of pipe of 26 feet 2 inches in length each; ais a 
wrought iron collar, always one sixteenth thicker than the 
thickness of iron in the respective pipe, leaving a play of 
three eighths of an inch between the inside of the collarand 
the outside of the pipe. The collar is five inches wide. dis 
the lead which is run in and caulked up tight from both 
sides three eighths inch thick; C isa nipple of No. 9 iron, 
riveted in one end of each pipe. 

Fig. 8 shows the method of tightening leaky joints. At 
A is the clasp, the application of which, for forcing back the 
lead where it works out on account of the longitudinal ex- 
pansion and ‘contraction of the pipes, is clearly evident. A 
clamp is used to keep the lead after- 











pressure. If anyair accumulates in the pipe, on the eleva- 
tion where this air cock ‘is placed, it is occasionally blown 
off, by opening the cock, C. Should a break occur in 


the main pipe lineat a point lower than the air cock, 
and within its district, the valve, B, falls down and ad. 
mits the air into the main pipe so as to prevent a va- 
cuum. Should the valve, B, get out of order, the valve, A, 
is shut, and the other valve, B, taken off and repaired. Af.- 
ter a break on the main line is repaired, and the water let 
on again, the valve, B, being down or open, the air rushes 
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out at B, its stem being weighted by the weight, D, so as 
only to close when the water begins to escape. 

From the time of commencing the manufacture of the 
pipe until the water ran into Virginia City, only five months 
elapsed, ending in August last. The Risdon Iron and Loco- 
motive Works constructed: the pipe, and the credit of the 
accomplishment of the undertaking is due to the engineer, 
Mr. Herman Schussler. 

It is difficult to say which characteristic of our Western 
engineers is the more remarkable, the courage with which 





they attack the most stupendous and difficult problems, or 
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the promptitude and celerity with which they carry out their 


NEVADA. 


ideas. There is a great future for a country which produces 
such men and such achievements. 





THE CANOPUS STONE. 

Hitherto, almost the only guide for interpreting the hiero- 
glyphics with which the monuments of Egypt are covered 
has been the Rosetta Stone, brought to England by the Bri- 
tish army, after the expedition of 1801, and now in the Bri- 
tish Museum. 

But this is in every way inferior to the stone of Canopus. 
Half the lines it contains are incomplete, in consequence of 
the stone being broken and the fragments lost; and of the 
remaining lines many are defaced or illegible; whereas the 


stone of Canopus is almost as perfect as on the day it left 
the sculptor’s hand, This inscription was accidentally dis- 
covered about seven years since at the southwest corner of 
Lake Menzaleh, one of the lagoons on the coast of Egypt; 
and on the old Tanitic branch of the Nile are the ruins of 
San, the Zoan of Scripture. It is a place very little visited, 
being remote and not easy to reach. But to judge from the 
numerous obelisks, statues, and remains of temples still ex- 
isting there—especially that of Rameses I1.—San must once 
have been a place of much importance, About five years 
ago a portion of the west wall of 
the temple of Rameses fell, and 
exposed the corner of a stone 
covered with Greek characters. 
in this state the inscription re- 
mained some time; at length ite 
value was perceived, and it was 
removed to the Viceroy’s museum 
at Boulac, It is of fine grained 
limestone, of light gray color, 
about seven feet high, two and a 
half feet broad, and the same 
deep, and’ bears three inscriptions, 
each on a separate side, in hiero- 
glyphic, in Greek, and in the Hi- 
eratic (or Egyptian) characters. 

It is a copy of a decree made 
in the ninth year of the reign of 
Ptolemy III. (Ptolemy Euergetes) by the priests of Egypt, 
assembled in solemn conclave at the great temple of Osiris, 
in Canopus. which is called, in the decree, the ‘‘ Temple of 
the Euergete.” 

Of this magnificent temple not a fragment now remains; 
indeed, its very position can only be conjectured. As to the 
town of Canopus itself, the visitor may trace its site by the 
high mounds of rubbish over it. It was built on a high 
promontory (a little to the west of the bay of Aboukir), about 
fourteen miles to the east of Alexandria. For many years 
past, nothing of its buildings above ground could be seen, 
and lately the very foundations have been dug 
up to provide stone for the fortresses now build- 
ing on the spot, by order of the viceroy, Ismail 
Pasha. 

The position of Canopus, on one of the large 
canals or mouths of the Nile, and on the high- 
est ground to be found for many leagues along 
the coast, must have made it healthy and plea- 
sant; and it was a very flourishing, but, at the 
same time, a most dissolute, city. There was 
an open space, planted with trees, in front of 
the temple. On either side of it were altars 
belonging to the temples of the first order. Af- 
ter offering sacrifice upon these, and perform- 
ing the necessary ceremonies for the apotheosis 
of Berenice, the assembled priests made the de- 
cree recorded on the stone. 

One of the most remarkable points in this de- 
cree is the assigning Divine honors to a living 
person. 

To the Egyptians, not the least esteemed 
prizes of their King’s victory. were the images 
of their gods, which Cambyses, the Persian con- 
queror of Egypt, had carried off; and in grati- 
tude for their recovery, his subjects conferred 
upon Ptolemy the title of Euergetes (the bene- 
factor). 

It praises the King’s great care for the ga- 
cred animals, especially for the worship of Apis 
and Mnevis. 

After setting forth the merits of their rulers, 
and proclaiming the extraordinary honors to be offered to 
them, the priests established a fifth priestly tribe, for no 
other apparent reason than because the king’s birthday was 
the fifth of the month Dios. And then they pass on to the 
real business of the meeting. 

In addition to the three monthly festivals of the Euergete, 
on the 5th, 9th, and 25th days, “decreed in a former pro- 
clamation,” they ordain that a general public festival for five 
days shall be held every year, in honor of the Euergete, com- 
mencing on the day ‘‘ on which the star of Isis rises,” “‘which 
in the sacred writings is considered New Year's day.” Now 
in this 9th'year'of the reign of Euergetes, the rising of ‘‘Si- 
rius” occurred on the ist of Payni (July 19th) and they de- 





cided that this Ist Payni, reckoned according to the common 
computation, should be the first day of 





wards in place. Fig. 4 is the elbow 
used for making short curves in the 
line of the pipe around rocky bluffs, 
through sharp cafions, etc. At Bare 
angle irons riveted on the pipe on the 
outside of the curves which, by means 
of iron straps, are connected with the 
corresponding angle iron on the next 
pipe. Fig. 4 shows the manner in 
which the pipes and elbows were 
strapped together, wherever the curve 
was sufficiently short to require this 
precaution against an outward move- 
ment. The iron strap is put on the 
outside of the curve to strengthen the 
pipe. Fig. 5 shows the self-acting 
air or vacuum valve, used at each high 
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the Euergetan festival for four years. 
And that every fourth year, one addi- 
tional day (besides the usual five inter- 
calary days) should be kept as a public 
festival in honor of the rulers; thus in- 
troducing on every fourth year six in 
stead of five intercalary days. 

By the former of these two provisions, 
the priests introduced the Sirius year 
of 365} days, in place of the common 
year of 365 days; and by the latter 
means, placing their reform under the 
protection of the monarch, they pro- 
vided for the surplus six hours in every 
year, while by making the extra inter- 
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calary day a general festival, “both in 
the temples and throughout the whole 
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point on the line of pipe. When the 
water is on, the valve, A, is 

wide open ; the small valve, C, is shut, 
while the valve, B, is shut by the 
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tURAEP country,” they kept it in the people’s 


memory. 
The inscription does not inform us in 
what year this sixth intercalary day 
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was first to be kept, but it is natural to suppose thatthe new 
arrangement would be brought into force 2s soon as possible, 
that is, in the then existing year. 

It is probable that this reform of the calendar was not ef 
fected without much opposition. It lasted through the reign 
of Ptolemy III. But in B. C. 222-1 he died; his son Pto- 
lemy Philopater succeeded him, and then this sixth interca- 
lary day was no longer kept. There seems to have been a 
reaction: the Sirius year was no longer observed, and the 
common year, of 365 days only,again prevailed. The old ir. 
regularities gradually became apparent; and the reform, 
which in consequence became necessary, was effected during 
the reign of Augustus in the year B. C. 26. 

The latter part of the inscription recounts the honors de- 
creed to the deified Princess Berenice. Her statue is to be 
placed in the great temple at Canopus, near the statue of 
Osiris. In all temples of the first and second orders, a statue 
of her, made of gold and adorned with jewels, is to be kept 
in the adytum; a four days’ festival in all the temples is to 
be kept in memory of her, beginning on Tybi 17th (March 
7th), the day on which the mourning for her ceased and her 
apotheosis was decreed. On the festivals of the other di- 
vinities her image is to be carried in the processica. Hymns 
are to be sang in ber honor, and regular rations given to the 
mai*en daughters of the priests who do service to her. 

Lastly, the presiding high priest in eachtemple, and the 
temple scribes, are charged to set up in every temple of the 
first, second, and third erder, and in the most conspicuous 
place, a copy of the decree, carved in Hieroglyphic, Egyptian 
and Greek characters,on a piilar of stone or brass. } 

Out of the many copies that must have existed, this is the 
only one hitherto discovered. 








Correspoudence. 





The Ventilation of the United States Senate Chamber. 
To the Editor of the Scientific American: 

Allow me a few words of comment on the article on venti- 
lating the Sevate Chamber in your issue of December 13, 
1873: 

Ventilation is a very simple thing; and to secure it, it re- 
quires only to be not prevented or obstructed. Nature will 
ventilate any apartment if it is only a:.owed todo so. As 
easily as a man draws his breath, so will an apartment, 
crowded or not, ventilate itself if it be allowed a throat to 
do it with. To devise fans, steam engines, exhausts, or in- 
jectors to ventilate the senate or other house, is only fool- 
ishly trying to help Nature to do work which she can better 
do without help. It would be no more absurd to invent a 
whirligig to put into a man’s mouth to help him to draw his 
breath than it is to devise an injector and an exhaust to force 
in pare anc draw out impure air toand from aroom. To 
help a river over a waterfall is not more preposterous 
than, by moving apparatus, to accelerate the entrance of 
fresh and the exit of foul air from a crowded hall. The 
same force which makes the water descend, gravity, forces 
cold air ander hot air and makes it ascend. If the foul air 
of a crowded hall could be seen and handled, the nature of 
its movezaents would have been long agoas well understood 
as those of water. Supposing foul air were the color of 
dense smoke, it wou!d be seen to accumulate at the ceiling. 
If it could be seen that it always tended upwards, a hole in 

the roof would be the natural result of the desire to get 
quit of it. The amount of haziness regarding this simple 
matter in the minds of scientific men is unaccountable. The 
thousands of pounds and the amount of abortive invention 
spent on the ventilation of our Parliament Houses might 
make the angels weep,and all for what? To force atmospheric 
air to obey a law of its nature, which it cannot of itself dis- 
obey. Ashe eparks fly upwards so will heated air, if it is 
not restrained; and herein consists the whole secret of ven- 
tilation. It needs no device to float a cork; neither does it 
need any machine, fan, steam engine, exhaust, or injector to 
purify the air of the Senate House. All that is strictly re- 
quired is an entrance for fresh air below, and an exit for 
foul air above. These provided, ventilation will work in 
spite of all the wrong headed theories of the savans and 
without the well meant but useless inventions usually 
erected to assist Nature. If these holes are large enough,no 
hall need be either impure or oppressive. If the place be 
half filled, the supply of pure air will be enough. If 
crowded, it will be augmented to meet the larger demand. 
Every person who enters is a machine to make the current 
inwards and outwards work more vigorously ; and every one 
who leaves deducts from the demand and the power to sup- 
ply. The atmosphere is a nicer balance than ever man 
made, and vibrates to a counterpoise infinitesimal beyond 
his conception. Itis a comfortable as well as an undeniable 
fact that the objects which require ventilation are the very 
means to create it. Fires, lights, and man himself, if they 
consume pure air, also heat it, causing it to ascend and give 
place toa new supply, which in turn is consumed, heated 
and pushed upwards. This process, which is never ending, 
is simple, admirable, exact, and complete. It requires no 
assistance, has worked from the beginning of time, and will 
work, though there be neither savan nor machinist in ex- 
istence, 

If our halle, like the ancient Greek, were without roofs, 
ventila‘ion would cause us no thought. The foul air from 
our lungs and bodies would ascend right into the air, and a 
fresh supply would come down to us through the same 
openiag. But our houses and halls areceiled, and the cur- 
rents are prevented taking their nataral courses. Even ina 
ceiled chamber, if an open space be left large enough, the as- 
cending and descending currents throvgh it would supply 
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all the ventilation required bya crowded assembly. But it 
is more convenient, as the modern fashion of buildings is 
and as our climates require, to admit our fresh air at the 
lower part of our houges instead of at the top. By this mode 
a smaller opening in the roof suffices. A very much 
smaller opening is needed than many would suppose. And 
here I beg to take exception to a statement in the article re- 
ferred to. It is there said that the machinery injects 25 
cubic feet of air per minute for every man of 1,200 assem 

.bled, or it is capable of doing so. This quantity is ridicu 

lously overdone. A man does not consume even one foot of 
air per minute by breathing; 15 inhalations of 60 cubic 
inches each make only 900, and a cubic foot contains 1728. 
Take man by man in an assembly, half a foot per minute is 
all each will consume. One can inhale through a half inch 
tube more air than he requires, Even a quarter inch one 
will not oppress him much. I speak of a round tube, but, 
if you will, take a square one. Of this a suare foot will re- 
present 576 persons’ breathing area, and will admit air suffi- 
cient to supply that number. It may be said the velocity of 
air into a crowded chamber is not so great as that of the air 
through the tube when one breathes by it. But it is to be 
remembered the air is passing into the lungs only half the 
time, while the inward rush to supply an assembly hall is 
constant. The fact is the current inwards and outwards in a 
chamber, ventilated in the natural way which I indicate, is 
quite as fast as the current in and out of a man’s windpipe. 

But in an assemb y hall at night, the lights must be sup- 
plied with fresh air as well asthe occupants. I need hardly 
mention fires, as it is not usual to have them in such places. 
If they be used, they also must have their supply of air, and 
they will take an amount of inlet for themselves, equal to 
the united areas of their chimneys. I.suppose there are no 
fireplaces in the Senate Chamber; but a crowded hal! gets 
heated, and an extra supply of air is demanded on that ac- 
count, If such is the case, it calls in its own supply. The 
velocity both inwards and outwards increases and the tem- 
perature falls. If the airof a hall be pure, heat is not so 
oppressive. It is impure air that exhausts and makes peo- 
ple pant. Taking your estimate, 1,200, as the usual number 
in the Senate Chamber, a hole in the roof equal to two 
square feet, with an under inlet the same, are ample to sup- 
ply all the breathing air required. The lights may be al- 
lowed as much, and the heat an equal space. As a large 
hole is about as cheaply made as a small one, and as plenty 
of outlet does not affect the people below, the openings may 
be made double or even treble the size mentioned without 
fear of inconvenience. These openings must be free to the 
atmosphere, but may be made with louvres to keep out the 
rain. A hinged skylight is as good as anythingelse. Asa 
cistern of water will be emptied if any sort of hole be driven 
through the bottom, so will a crowded hall be refreshed if 
any sort of hole is driven through the roof, 

I am sorry I did not get admission tothe Senate House 
when I visited Washington, else I might be more precise in 
my suggestions. But I believe that there is a ceiling be- 
tween the outer roof and the audience, an! that this ceiling 
is pierced with ornamental fretwork, and that the piercing 
is equal in area to what I have indicated as necessary for 
outlet. 

The inlet oi fresh air is the next thing to be consid- 
ered; and while it is equally simple in principle as_ the out- 
let, it is nct exactly so in practice. The outlet may beany. 
where in the roof. It may be far larger than really required. 
It may be one large opening, or it may be many small ones. 
The inlet must be a great many small openings, ora disa- 
greeable current will blow in one place and inconvenience 
those near it. But even this is a simple matter. An open- 
ing in the masonry under the joists of the floor, communica- 
ting with the outer air, will allowa fresh current to rise 
through small gratings in the passages between seats. Or 
if the corridors have proper air holes, a supply to the main 
chamber may be got from them by slits above the doors, Or 
air may be let in along the channel where lie the heating 
pipes and allowed to find its way to the chamber through 
small grate work along the base of the wainscoating. The 
modes for smali inlets are endless. And let me say the 
united areas of the divided inlets need not be so great as 
those of the outlets, because they are supplemented by 
chinks of windows, thresholds of doors, etc. I would im- 
press on all objectors that no inconvenience from the cur- 
rents will be felt, if an inlet area of 8 or 10 feet be properly 
scattered over a room of the size of the Senate Uhamber. 
Allow me a few words on the Jong pipe proposed, to suck 
the air from the park 220 feet off. I do not know what 
purer air people would wish than that at the Capitol. It 
blew on me aa fresh as mountain breezes. It isall people 
have to breathe who are walking outside ; and if those inside 
get the same, what else do they want? One undeviating 
law of air currente is that they always take the shortest avail- 
able cut and depend upon it, the ventilating air of the Senate 
house will never run through a long pipe if it can get in at 
an open door nearer its work. The whole thing is of a piece 
with the London delusion, and indeed is a counterpart of it 
from beginning to end. 


Paisley, Scotland. Wm. MAcKEan. - 


To the Editor of the Scientific Amerwan : 

I have read an article in your issue of December 13th, 1873, 
on the above subject, and I understood the difficulty (reme- 
died by the charges described) to be the want of sufficient 
area, and the proper arrangement of the air passages from 
the old fan to the Senate Chamber. Unless there is some 


mistake in your explanation, there was, in my opinion, no 





necessity for the new fans, engine, and the two air shafts 
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which in all probability occasioned a large expenditure. I 
venture my opinion on these grounds: You say that the capac- 
ity of the old fan was 80 revolutions per minute, discharg- 
ing 500 cubic feet of air at each revolation, making in all 
40,000 cubic feet of air per minute; and that in consequence 
of the defect, it was producing but one fourth of the ventila- 
tion that it had the capacity to furnish. As you state the 
capacity of the new fans to be 30,000 cubic feet per minute, 
it appears there was at least no want cf capacity in the oid 
fan, and that in comparison with forced ventilation, there is 
no advantage in ventilating by exhaustion. In my opinion, 
Mr. Hayden selected a very indirect, as well as an extrava- ~ 
gant, method of remedying a very simple matter. 
CHICAGO. 

Mental Arithmetic. 
To the Editor of the Scientific American: 

The young mechanic who hopes to excel in his chosen 
trade should endeavor to become skillful in mental arithme 
tic; and at the last analysis, all computation is strictly men- 
tal, the figures employed being only tallies t> record results. 
I will give a table illustrating the theorem that the product 
of any two numbers is equal to the square of half their sum 
less the square of half their difference, that long practice 
proves to be a useful method of multiplicatior : 

 6x6=36=6 
7x 5—35—6*—1? 
8 x 4=32=6?—2? 
9 x 3=27=6?—3? 
10 x 2=20=—6*—4#? 
11 xi=11—6’—5 
This theorem may be expressed algebraically, thus: (a—x) 
x (a+x)—a*—x?, and numerically as in the table. 

Suppose it is required to multiply 53 by 47. Half their 
sum is 50, the square of 50 is 2,500, and the answer sought 
is that sum less 3?=-9—2,491. In practice, such an exam- 
ple can be solved almost instantaneously. If 47 times 54 
were required, proceed as in the example and add 47 to the 
product. 

To use this method, cor siderable knowledge of equare 
numbers and of some of their remarkable properties is re- 
quired; and the careful study of difference series will be 
beneficial. This study has proved an excellent means of in- 
itiating pupils into the mysteries of square and other roots, 
enabling them to become proficient ina short time. There 
are many similar things in the curious and wonderful science 
of numbers that, like the magic squares given in your issue 
of December 20, 1873, are of far more value than is generally 
supposed. Let some one arrange them in a suitable form 
and put them into the hands of the Yankee boy. 
New Britain, Conn. 





F. H. R, 
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The Relative Attraction of the Earth and the Sun 
To the Editor of the Scientific American: 

The semidiameter of the earth is, in round numbers, about 
4,000 miles, and that of the sun 425,000 miles. An object sit- 
uated on the surface of the earth will, therefore, when turned 
toward the sun, be 22,874 times farther from the center of solar 
attraction than it is from the center of terrestrial attraction ; 
and when turned from the sun, it will be 22,876 times as far 
from the sun’s center as from the carih’s center. Now as 
the strength of attraction varies inversely as the squares of 
the distances, the pull of the earth’s mass wil) be 22,874? 
times as great (on a body on the surface of the earth turned 
toward the sun) as the pull of an equal solar mass will be; 
and when the object is away from the sun, the pull of ihe 
earth will be 22,876? times as great as the pull of an equal 
sular mass. But, as the sun’s mass is estimated to be 215,000 
times as great as the earth’s mass, the total pull of the sun 

315,000 
on an object in the two supposed situations will be “32,8742 


815,000 
and 22,876 times that of the earth. 


315,000 815,000 315,000 315,000 1 
22,874? — 523,176,276 *"4 "32,876? — 528,211,876 °" 1,660,877 
1 
and 7 660,688. 

Now if the foregoing estimates be correct, there must be, 
in certain situations, a sensible difference between the weight 
of a given mass when on the surface of the earth in the direc- 
tion of the sun, and the weight of the same mass when the 
earth has turned it away from the sun, This coula be veri- 
fied by experiment, 

Let the place be at the equator, and the time of the exper- 
iment be one of the equinoxes. Suppose scales to be con- 
structed of the capacity of several tuns and of the utmost 
possible delicacy. Now let us try our experiment with a 
weight of 10tuns. Its weight at noon will be 10 T— 5 .y}547 
of 10 T. and its weight at midnight will be 10 T. + >y¢h ou, 
of 10T. or: Noon weight—20,000 lbs.—12 Ibs. 10 drams=— 
19,987 Ibs. 15 czs. 6 drams. Midnight weight—20,000 + 12 
Ibs. 8 drams= 20,012 lbs 0 ozs. 8 drams, making a difference 
between the noon weight and the midnight weight of 24 Ibs, 
1 oz, 2 drams. 

If astronomers have miscalculated the relative masses of 
the sun ond the earth, will not this experiment indicate the 
fact? And if we experiment in the same manner with the 
moon’s attraction, may it not lead us to modify our state. 
ments of relative masses still further? And, moreover, may 
it not lead to a reconstruction of our tables of distances? If 
the principles set forth herein be correct, would not such an 
experiment be as worthy the interest of the great powers as 











are those expeditions of observation, so munuificently aided, to 
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make the transit of Venus and the total eclipse of the sun 
contribute to our stock of astronomical knowledge? 
Brownville, Neb. W. B. SLAUGHTER. 





Adjusting Journal Boxes Horizontally. 
To the Editor of the Scientific American : 

Apropos of recent suggestions for taking up the wear of 
journal boxes, permit me to say that there is a common error 
among machinists to the effect that the wear upon the ride 
of the main journal box nearest the cylinder is double that 
on the side opposite. Strange to say, the same idea is ad- 
vanced asa theorem in a work on machine drawing, recently 
published by a noted writer op graphics. Some machinists, 
again, think that the wear is equal on each side of the cen- 
ter. The following is a demonstration of the true case: 





The diagram be 

‘ ing the skeleton 
oa, ~—“""—* figure of a locomo- 
0 ht so tive or stationary 
) -—— ¢€ engine, let A, the 














\ point of traction 
he's Ae on belt or rail, be 
A taken as the axis 

of moments. 
Let P=pressure on piston, let x—pressure on front of 
box at O, let y—=pregsure on back of box at O, let R=radius 
of wheel, and r=radius of crank. With crank pin at C, we 


have x = a=e+) by equaling momenis. With crank 





Pp on 
pin at B, we have ya a. Whence x + y= 
P(R+r) | ae ee 2r Nee Ae 
“x PR—1) Ro =1+ Ro sby performing division 


° 

But if x=2y, then xty=1t+p—— must equal 2; whence 
9 angie 

a=! and 2r=R —rorR=32r. That is, the pressure on 


the front of box is double that on the back of box only when 
the radius of the wheel is three times that of the crank. 

Or in a locomotive, let P, x and y beas before, and T= 
train resistance. Then going forward, with crank at C, x= 
P+T _ 

21 P—T 
1+ p— pac, as before, is equal to 2only when P=8T. 
The wear on both sides of the box will be equal only when 
T=O. The wear on the front box will always therefore be 
practically the greater, but not necessarily twice as great, 

Since the wear is proportional to the pressure, the formule 


P+T; or with crank at B, y—=P—T, whence x+y= 


aad and xty=p5 may be used to determine 
the relative thickness of the two sides of the box. 
Notwithstanding the weight of the engine throws the 
point of greatest wear towards the top or bottom of the box, 
the fact of unequal wear, proved above, shows the necessity 
of making the boxes adjustable horizontally, as suggested 
by your correspondent. W. L. C. 
Lehigh University, Bethlehem, Pa. 
Animal Electricity and Magnetism. 
To the Editor of the Scientific American: 


Among the components that make up the whole of man’s 
vital parte, animal electricity and magnetiem are of promi- 
nent importance. Their existence has long been known, 
but almost all else in regard to them seems mystery. 

Air when taken into the lungs gives up a portion of its 
oxygen, which passes into the blood, and, when expired, 
is converted into carbonic acid gas. The latter gas amounts 
to about three and a half per cent of the whole expiration. 
Tn the process a combustion takes place, wherein a portion of 
the oxygen combines with the blood, and another portion 
with carbon, to be exhaled as carbonic acid gas. I presume 
that this combustion or transformation is the cause of ani- 
mal heat. But this is foreign to the present subject. Fara- 
day discovered that oxygen was the most magnetic of all 
gases, holding the same place among gases that iron does 
amoug metals. When reduced to proportions and figures, 
if 17'5 represents the magnetism of oxygen, air would rate 
3'4, while carbonic acid gas is diamagnetic and would be 
represented by 0:0. The amount of carbonic acid gas taken 
into the lungs with air is quite small, but from each healthy 
person sixteen cubic inches are exhaled per minute, or 
twenty-three thousand cubic inches perday. As this gas is 
com posed of carbon one part and oxygen two parts, it fol- 
lows that about fifteen thousand three hundred and thirty- 
two cubicirches of oxygen, charged with magnetism in the 
proportion above stated, has the tutal amount of magnetism 
daily eliminated from it by the vital organs of each individ- 
ual. What becomes of this magnetism thus extracted from 
the oxygen of the air? It enters the lungs; it does not go 
out again. The sequence is beyond question: it is taken up 
by the organism and remains there to be used in the vital 
forces. Thus in the life giving gas, not only is to be found 
the property of supporting life, by purifying the blood and 
furnishing heat for the body, but, also, the magnetism that 
performs an importent, but a far more subtile part. An at- 
mosphere of pure oxygen, if supplied to the lungs, increases 
the heat, magnetism, and electricity of the body, by the con- 
version of a much larger proportion of oxygen into carbon- 
ic acid gas, and quickens life to such an extent as to cause 
death from exuberance. When an absence of oxygen from 
the blood has almost caused a cessation of magnetic and elec. 
tric currents in the body, an injection into the circulation of 
blood charged with oxygen will cause their instant return ; 
and just in proportion as carbonic acid gas is exhaled from 
the lungs, do we find a supply of these fluids remaining. 

I have referred to animal electricity and magnetism as 


s+y=— 
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identical. In vital economy I believethem to be so in source 
of supply; and while manifestations of one may be had 
without the apparent presence of the other, yet there is so 
much to join them together, and so little to separate them, 
that the day of doubting their identity, in this respect, has 
about passed. Oxygen and ozone are the same, and yet how 
different! Are not both different conditions of the same 
thing? Joun HILL. 
Celumbus, Ga. 








THE SILVER MINES OF PERU. 


BY PROFESSOR JAMES ORTON. 


Peru was conquered and explored by the early Spaniards 
under the belief that it was H/ Dorado; but there are no fa- 
mous mines of gold in the Republic save those of Carabaya. 
It better deserves the name of Za Plata, for its Andes are 
threaded with silver. The annual yield of Peruvian silver, 
however, is decreasing, owing 10 mismanagement. A thor- 
ough scientific survey of the country is needed, and then a 
judicious system of mining. We are confident this will re- 
veal 


“Rocks rich in gems and mountains big with mines, 
That ‘on the high equator ridgy rise.” 


The most famous silver mines in South America, after 
those of Potosi, are the mines of Cerro de Pasco, sixty 
leagues northeast of Lima. They are situated on the At- 
lantic slope of the Andes, over 13,000 feet above the sea, 
where the prevailing rock is conglomerate. The silver, dis- 
covered by an Indian in 1630, occurs in the native state ; also 
as sulphuret mixed with pyrites, with cobrizo (a carbonate 
of copper and lead, with sulphuret of copper), and with ox- 
ides, forming what are known in Peru and Mexico as pacos 
and colorados. The ore is treated to salt and mercury, but 
so rudely that generally one pound of mercury is lost to 
every half pound of silver extracted. Fortunately, Cerro 
de Pasco is only 200 miles from the celebrated quicksilver 
mines of Huancavelica. According to Herndon, the ore 
yields only six marks to the cajou. (A mark is eight ounces, 
and a cajou is three tans). A representative specimen in our 
possession contains 0°004o0f silver. During the last two cen- 
turies and a half, the mines have produced about $500,000, - 
000. The annual amount of ore mined has been 50,000 ca- 
jous, yielding an average of four and a half marks, the 
amalgam containing 22 per cent of silver. Just now, work 
has nearly ceased, owing to the inadequate means of drain- 
age. But at Cerro de Pasco, as at other places, it has been 
found profitable to re-work. by the improved modern method, 
the tailings left by the old Spanish miners, 

Hualgayoc, fourteen leagues north of Cajamarca, has long 

been celebrated for its rich mines ; but it is also afflicted with 
a plethora of water. There are many good mines in the vi- 
cinity of Lampa and Puno on the borders of Lake Titicaca ; 
those of Manto, Salcedo, Chupica, and Cancharani were fa 
mous in Spanish history. The ores of Huantajaya near 
Iquique yield from 2,000 to 5,000 marks to the cajou. Mass- 
es of pure silver have been found on the surface of the plain, 
ove weighing 800 lbs. Rich deposits occur also in the prov- 
ince of Cailloma, north of Arequipa; and at Yauli, San Ma- 
teo, and other localities near the Oroya Railroad. Extensive 
veins have been recently discovered at Chileta, the terminus 
of the Pacasmayo railroad, the ore assaying from $60 to $200 
a tun. 
But the most numerous and promising silver mines of 
Peru are, without doubt, located in the department of An- 
cache, just north of Lima; not because it is a richer region 
than the eastern cordillera, but because it is the only district 
which has been scientifically explored. This has been done 
by the accomplished naturalist, Professor Raymondi, under 
the patronage of Mr. Henry Meiggs. The report just pub- 
lished at Lima contains assays of specimens from the most 
valuable mines in which the silver occurs. It appears: (1) 
That silver is not very common in the native state. (2) That 
the minerals richest in silverare pyrargyrite (‘‘rosicler” or 
ruby silver) and stephanite (brittle silver glance). (3) That 
the greater part of the silver, however, is extracted from 
tetrahedrite, galena, and many mineral oxides (pacos or color- 
ados). The pacos richest in silver ore are those which result 
from thé oxidation of stephanite and pyrargyrite; the poor. 
est are found in great part of oxide of iron, in which the sil- 
ver is minutely disseminated in the native state. (4). It is 
worthy of notice that the silver ores are constantly associa 
ted with antimony. Even the galenas having a cubical 
structure always contain a small percentage of antimony. 


New Houses, 

The coincidence of a man’s moving into a new house and 
dying soon after has frequently been a subject of remark, 
and there is an avoidable cause—the house is moved into 
before the walls and plaster and the wood are sufficiently 
dried. Sometimes the cause of death is the poisonous char- 
acter of the water conveyed through new lead pipes. No 
water for drinking or cooking purposes should be used in a 
building supplied with new lead pipes, in whole or in part, 
for at least one month after the water has been used daily ; 
this gives time for a protecting coating to form on the inner 
surface of the pipes, when their chemical change from con- 
tact with water generally ceases. 

But the damp materials of the house have the most dec'ded 
effect, especially on persons over fifty years old or of frail 
constitutions ; whereas if the person were in the fall vigor 
of life and health, not even an inconvenience would be ex- 
perienced. 

In building a new house, or on going to live in another lo- 
cality where the water supply is not far from the house, it 








spring or well is higher than the privies or barnyards, In- 
sidious and fatal forms of decline and typhoid very often re- 
sult from persons drinking water which is drained from the 
localities named. 

The safest plan, aud the only safe plan for furnishing 
dwellings with the most healthful and unobjectionable wa- 
ter, is to have a watertight cistern, and let the water from 
the roof of the house or barn, or other outhouses, be con- 
veyed into it through a box of sand several yards long, this 
box to rest on a board, or cemented bottom and sides, so that 
no outside water could not get into it.—Hall’s Journal of 
Health. 


_— 
-—-@& 


Solvent Powers of Water. 

Water is a physical rather than a chemical agent in bleach- 
ing and dyeing; it is the vehicle which carries the chemical 
substance to the cloth to be operated upon, or which removes 
the matters necessary to be removed from it, When a sub 
stance is mixed with water, it may either be dissolved by it, 
and disappear, as salt does; or it may remain in suspension, 
as chalk does. Nothing is considered to be actually dissolved 
in water if it can settle out again, or if it will not pass with 
the water through a filter made of paper or.calico; thus 
to talx of dissolving ground chalk in water is incorrect, for 
if allowed to stand it would settle out; or, if the mixture were 
filtered, the water would pass clear, while the chaik would 
remain upon the calico; but blue vitriol (sulphate of copper), 
for example, does rea)ly dissolve in water, and the liquor all 
filters through together; to deprive the water of the blue 
vitriol would require chemical means different in kind from 
filtration. Water, therefore, dissolves some substances and 
not others. Water does not dissolve the same quantity of 
all soluble substances; of some it can dissolve its own 
weight, and more; of others a small portion ; and of some ex 
tremely little. As arule, hot water dissolves more than cold, 
and more quickly than cold: but, upon cooling, the excess 
mostly falls out ascrystals. This point deserves notice, for 
a liquor, which is of right strength when a little warm, may 
be too weak when it becomes cold; left in a carboy, for ex- 
ample, in acold place, because the salt crystallizes out; 
this is the case only with those salts that are but sparingly 
soluble, as chlorate of potash, cream of tartar, sulphate of 
potash, etc. The crystallizing is sometimes troublesome in 
steam colors which, right enough when freshly made, become 
filled with small crystals, and rough on the machine; it is 
felt in the case of an ageing liquor, which contains chiorate 
of potash as an active agent, which, crystallizing out, leaves 
the liquor weak and not able to do its work. As a usual 
thing, the drug room upona printing or dyeing works should 
be cool, but there are some liquors better in a moderately 
warm place ; brown vitriol, for example, in winter time is apt 
to go solid in the carboys, if kept in an exposed place,—Am. 
Tex, Manuf. 
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Sir Bichard A. Glass. 

Sir Richard Atwood Glaas died recently at Southampton, aged 
58. It was at his factory that 1 250 miles of the firet Atlantic 
cable of 1866 was wholly constructed, under the direction of 
Mr. Glass, who, on the successful completion of the under- 
taking, after ten years of unremitting labor, received the 
honor of knighthood. He retired from the company in 1867, 
and afterwards became chairman of the Anglo-American 
Telegraph Company. He was for a short time a member of 
the House of Commons. 


The Detection of Death. 

The late Marquis d’Ourche,one of whose friends was buried 
alive, left a sum of 20,000 francs ($4,000) to the French 
Academy of Medicine, to be given to the inventor of a sim- 
ple process of ascertaining when death has really occurred, 
and a further sum of 5,000 francs to be awarded to the dis- 
cover of a scientific method of verifying death. Altogether 
102 essays were sent in for adjudication. Most of the papers 
contained such absurd suggestions that the list was practi- 
cally limited to 32 competitors. The large prize was not 
awarded, but the 5,000 francs were divided between four com. 
petitors. No new facts, likely to enlarge the domain of 
forensic medicine, have been elucidated by these investiga- 
tions. 








Messrs. MacnavuGut, Roprnson, & Co. of Southwark. 
London, England, have sent us diagrams of a most complete 
system of wrought iron girders for building purposes, made 
by them and kept constantly in stock. Their eections are 
cheifly of the double T form, and range from 2 to 6 inches in 
widtb,and from 3to14 inches in hight. The list also includes 
flitch plates, bolts, nuts, washers, etc., an arrangement very 
convenient for bu.lders, who by consulting the chart can as 
certain the approximate cost. 
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WE have received from Messrs. Goodnow and Wightman, 
of 28 Cornhill, Boston, Mase., an illustrated catalogue of 
tools, lathe attachments,and machinists’ supplies, which pro- 
vides for nearly all the possible wants of model makers and 
experimenters in mechanics. The Jine of small gearings is 
extensive and comple te, and the book describes several new 
gages and combination iools, of value and interest to all in- 
ventors and amateur mechanics. 
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A NEw APPLICATION oF GypsuM.—Gypsum mixed with 4 
per cent of ;owdered marshmallow root will harden in about 
one hour, and can then be sawn or turned, and made into 





hardness of the mass is increased, and it can be rolled ont 





should be ascertained with the utmost certainty that the} 


ipto thin plates, and painted or polished. 


dominoes, dice, etc. With 8 per cent of marshmallow, the. 
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IMPROVED PATENT CANDY CUTTER. 

This machine is intended for cutting “ beefsteak” and other 
candies in which nuts, etc., are intermingled, and which are 
cut from a loaf-like mass into slices whilewarm. The appa- 
ratus congists of a knife reciprocating to cut the candy, and 
provided with means of constant lubrication to prevent the 
adhesion of the warm candy, and to cause it to cut more 
freely. 

The frame supports a table and a beam, on which the ope- 
rating parts are mounted. The candy is made intoa long 
loaf-like mass, with nuts, etc., and placed on a long movable 
board, A, and against a block on its backend. This board 
is fed up under the knife as slice after slice is cut off. The 
box, B, incloses the candy on the sides to hold 
it in place and in shape, and remains station- 
ary, while the candy and its supporting board 
ismoved up. The wheel, C, is turned by a 
hand crank, and rotates a smaller wheel hav- 
ing a fly wheel on its shaft. This fly wheel 
has a connecting part, D, from a bearing on 
its rim to one on the knife frame, E, to drive 
the knife back and forth to cut the candy. 
The knife frame hes guide bars at its ends 
playing back and forth in bearings, F, on posts 
attached to the beam, as shown. The bear 
ings move up and down on the posts, and the 
latter are hollow, with one side open. The 
bearings connect with vertical ecrews within 
the posts, so that they may be raised or low- 
ered by turning the screws, to feed the knife 
as it cuts. These screws have bevel pinions 
on their top ends, gearing with bevel pinions 
on the shaft, G, which extends over both 
posts. The shaft is turned by a hand crank, 
to raise or feed the knife on the candy, regu- 
larly at both ends. The edge of the knife 
moves through boxes on each side of the 
candy, which contain sponges saturated with 
oll, for lubricating as above noted. These 
boxes are borne by arms from bearings, so 
that they will move up and down with the knife and keep 
the lubricator to itsedge. The board, A, is moved up by 
pinion and rack underneath, not shown, with suitable ar. 
rangement for gaging its feed, to regulate the thickness of 
the slices uniformly. 

This machine bas been in use in the shop of J. Essig, 
candy manufacturer, Keokuk, Iowa, for the past six months, 
and, we are informed, has given perfect satisfaction. 

For further information and purchase of patents and 
rights, address the paten.ee, Francis Quinn, Keokuk, Iowa. 
Patented October 1, 1872, and October 14, 1873. 


IMPROVED FURNACE BRIDGE WALL. 

The invention which we illustrate herewith is a bridge 
wail, constructed so as to produce the same action on the 
flame as the flat wick does in the lamp, namely, forming it 
into a thin sheet or, rather, breaking the flame into thin 
sheets, thus preparing the flame before charging it with cur- 
rents of air, so that the latter can penetrate every portion. 
The result is claimed to be nearly perfect combustion. 

Fig. 1 isa side elevation of a boiler set in brick work, of 
which a portion is removed, showing an end view of ihe 
bridge wali ia position. Fig. 2 is a vertical section taken 
through the bridge wall, back of the fire box. A is a con- 
duit or pipe, having its outer end on the outside of the brick 
work, and extending acrors the back of the fire box, entering 
into the conduits, B B, at the opening, shown at G, Fig. 2. 
This pipe, A, is for the purpose of conveying the air and 
also heating it before entering the conduits, B. It is pro- 
tected from the direct actiop of the fire by the brick work 
shown at E, Fig.1. BB represents two air conduits ar- 
ranged in a vertical plane passing longitudinally under the 
boiler. The portions which are exposed to the gases or 
flame p2vsent waved surfaces, and are so arranged in rela- 
tion so each other as to form @ ziz-zag or serpentine flue, 
through which the flame or products of combustion are com - 
pelled to pass on their way Out of the fire box. It will be 
noticed that the top and bottom of the zig-zag flue termi- 
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of the boiler and fire box, compelling the products of com- 
bustion to pass through the zig-zag flue. The inventor states 
that this bridge wall has been thoroughly tested, and that 
the advantages gained by its use are, first,a saving of 25 
percent of fuel; second, the benefit of the coke or solid part 
of the coal, which, under the present construction of furna- 
ces, it is claimed is wasted; third, all the sooty matter is 
consumed before reaching the stack, and also all the gases, 
so that but a very small portion of the heat escapes. 

The improvement is further claimed to be efficient and 
durable, not liable to get out of order, and to require no at 
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consists in the arrangement, at the back of the door and in 
front of the lock, or at any other required part of the safe, 
of a series of cylindrical steel rods, free to turn in a frame 
or bearing pieces. These rods are arranged side by side, and 
as near together as is compatible with their perfect freedom 
of motion, excepting immediately in front of the key hole in 
the door, at which part a space is left for the passage of the 
key to the lock. One or two series of rods may be used. 
Where two are employed, the axis of one of the series may 
cross the axis of the otherseries, or be placed perfectly par- 
allel with it at pleasure. The patentee provides flat or an- 
gular rotating bars, which may be employed instead of cy- 





tention after being set in its place. It can be applied to both 





locomotive and marine boilers. For further particulars ad- 








QUINN’S PATENT CANDY CUTTER. 


dress the inventor, Mr. W. F. Beecher, 83 Seneca street, 
Cleveland, Ohio. 





THE BAFFLE DRILL-PROOF SAFE. 
An ingenious contrivance has recently been patented by 
Mr. Henry Geering, of Birmingham, England. Experience 
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has shown that a skilled thief, as a rule, by boring a num- 
ber of holes through the chilled plate to which the lock of 
a safe is attached, invariably succeeds in removing the lock 
bodily, and the safe, with its contents, may then be dealt 
with at leisure. 





nate nearly ina point. In this portion of the conduits are 


perforations or a continuous 


slit for the admission of 
air, striking the flame crogs- 
wise, in fact in every direction 
(as shown by arrows in Fig. 2), 
on its way through the zig-zag 
flue. It will also be noticed in 
the form of this flue that a di- 
rect line is avoided. The ob- 
ject of this is to cause the 
flame, when it strikes the flue, 
to be completely broken up 
in*o thin sheets, and thus pre- 
pared so that the air can pene- 
trate every portion. At the 
same instant, therefore, that 
the flame is broken up, it is 
thoroughly charged with cross 


possible direction, producing 
combustion of the gases before 
entering the stack. C is an 
opening into the side of the 
gas burner, where the connec. 
tion is made with the pipe,A. D 
shows a wall closing the con- 
nection between the after par: 
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The present invention is designed to prevent this, and it 


Fig. 2 





BEECHER'S FURNACE BRIDGE WALL 


lindrica] steel bars. The practical effect of the use of these 
steel rods is simply this: When the door of 
a safe or strong room is provided with the in- 
vention, the burglar’s drill, after it has drilled 
through the plate of the door, comes ugainst 
one ormore of the rotating steel rods, which, 
under pressure of the driJl, turn on their axes 
and move from under the drill, which is thus 
prevented from obtaining a bearing upon 
them. By this means access to the lock, for 
the purpose of picking or destroying ii, is 
prevented. Where still greater security is de- 
sired, a plate of hardened steel or chilled 
iron is fixed in front of the steel rods. This 
plate is pierced with angular perforations, or 
armed with ribs or projections on the face 
turned towards the outside of the safe ; and in 
use these perforations or ribs intercept the 
drill of the burglar, which is either broken or 
so much injured in contact as to be almost 
inoperative before it can reach the steel rods. 
At a public trial, says Hardware, Metals, and 
Machinery, @ number of hard steel drills were 
put through the iron and steel plates with a 
pressure of from 12 to 15ewt. bebind thedrills; 
but when the latter touched the revolving 
steel rods, they failed to bite, and were in 
nearly every case broken, Beyord this, the 
clicking of the revolving rods, when touched by the drills, 
was quite loud enough to raise an alarm sufficient, in ordi- 
nary cases, to frustrate any burglarious enterprise. 
On Some Metallic Spectra. 
M. LECOQ DE BOISBAUDRAN. 

(1). Lead. When the induction spark from an electric coil 
passes between two electrodes of lead, the spectrum con- 
sists merely of narrow lines; when the electrodes get cov- 
ered with oxide of lead, there are the numerous character- 
istic bands, and some of the lines then disappear, while 
others retain their brightness. The action of the ccndenser 
is almost exactly opposite to that of oxidation; it intensifies 
the lines, and, whefe they are extinguished through oxida- 
tion, the condenser restoresthem. (2). Chloride of gold. In 
a gas flame, this gives magnificent bands crossed by slightly 
nebulous lines, extending from yellow to blue green. With 
the spark in a solution of AuCl,, the spectrum consists of 
green bands, and a certain number of narrow lines, distri 
buted between red and violet. The relative brightness of the 
lines varies according to the mode of operation. The author 
points out changes undergone by the lines 4 506-3 and 6 523 
when one modifies the degree of dilution, the length of the 
spark, or the direction of induced current. (38). Thallium, 
The salts of thallium in a gas flame give, besides the bright 
green line § 5849, another, faint and nebulous, having for 
wave length 568°0. It seems to belong to thallium, for its 
relative intensity is maintained with various salts of thallium 
carefully purified. (4). Lithium. From theoretical consid- 
erations, the author was led to expect the probable existence 
of a new line in the spectrum, having 413°0 for wave length. 
He obtains merely a trace of this line on passing the induc- 
tion spark in a solution of LiCl, but it can be easily had with 
the spark in Li,OCO, at red heat. Twoseries of measurements 
gave 412°9 and 418 for the wave length.—Comptes Rendus 
—Ohemical News. 
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Practical Science as a Trainer. 











Professor Williams, in an interesting article in Nature, re- 
lasting to remarkable practical 
achievements of Count Rumford, 
says: The main interest of the 
career of this wonderful man ap- 
pears to me to lie in this, that it 
affords a magnificent demonstra- 
tion of the practicai value of 
scientific training, and the me- 
thodical application of scientific 
processes to the business of life. 
I have leng maintained that eve- 
ry father who is able and willing 
to qualify his son to attain a high 
degree of success, eitheras a man 
of business, a soldier, a sailor, a 
lawyer, astatesman, or in any re- 
sponsible department of life, 
should primarily place him ina 
laboratory, where he will not 
merely learn the elements of 
science, but be well trained in 
carrying out original physical re- 
search, such training being the 
best of all known means of af- 
fording that discipline of the in. 
tellectual powers upon which ali 
practical success depends. 


JANUARY 31, 1874.] 


OVERHEAD STEAM CRANES FOR DOCK PURPOSES, 

The Middlesbrough docks, Yorkshire, England, which 
have recently been made by the North Eastern Railway Com. 
pany to accommodate their greatly increased shipping traffic, 

many points of interest and novelty, prominent 
among which is the system of steam cranes employed, a sys- 
tem which we illustrate herewith. 

It was found that no fixed crane could be kept constantly 
employed at Middlesbrough on account of the great varia- 
tion in the length of the ships, steamers, etc., while, further- 
more, as the tota] area of quay room would be, in the first 
instance, somewhat limited, the space occupied by a fixed 
crane would be attended with serious inconvenience. The 
same objection existed to the adoption of the ordinary con- 
struction of portable cranes, involving a separate line of rails 
for them to travelon. There was also the further condition 
that the cranes must be capable of loading and discharging 
vessels, the sides of which were 15 feet to 20 feet above the 
level of the quay, as rapidly as lighters, which would fre- 
quently be 20 feet below the quay level, and thatin both 
cases the driver should havea clear view of his work. Un- 
der these circumstances it was decided to state the leading 
conditions to various manufacturers of cranes, and invite 
them to give ten- 
ders and prices 
for what appeared 
to them best 
adapted to fulfil 
these conditions. 
The design adop- 
ted, says Engi- 
neering, to which 
we are indebted 
for the engrav- 
ing, was that 
sent in by Messrs. 
Appleby Broth- 
ers, of London; 
this design, as 
will be seen from 
the engraving, 
consisting of a 
traveling staging 
or gantry, on 
which is mount. 
eda steam crane 
of the same con- 
struction as that 
sent by the firm 
to the Vienna Ex- 
hibition (see page 
95 of our vol- 
ume XXIX.), and 
which is in suc- 
cessful use at so 
many of the 
docks and har 
bors in England 
and on the Con- 
tinent. 

The traveling 
staging of each 
crane has a span 
of 23 feet, center 
to center of rails, 
one of the latter 
being laid close to 
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17 feet 6 inches, 
which allows the 
uninterrupted cir. 
culation of loco- 
motives and all 
kinds of rolling 
stock on each of 
the two lines of 
rails which are 
spanned by the 
gantry. The tra 

veling wheels are 
12 feet, center to 
center. The fra 

ming is composed 
ofa pair of timber 
uprights, braced 
and strengthened 
by cast iron brack- 
ets, and two 
wrought iron plate girders, which are connected tothe tim- 
ber uprights by four wrought iron plate brackets, strength- 
ened with angle irons. A strong carriage, with the necessa- 
ry roller path and brackets for the gear required to transmit 
the traveling motion, which will shortiy be referred to, is 
firmly bolted at the extreme end of the girders nearest to 
the dock, while the girders are planked over so as fo form 
store for coal and water. The crane, and the whole of the 
substructure, is designed for a working load of 8 tunsat 
the maximum radius of 21 feet from center of crane post to 
the piumb line of the lifting chain, while the crane itself is, 
*8 has already been stated, of precisely the same construc- 
tion as those which have given satisfactory working results 
elsewhere, with spparatus for altering the redius by stesm 





OVERHEAD STEAM CRANES AT MIDDLESBROUGH DOCKS, 
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from & maximum of 24 feet to a minimum of 14 feet. 

The traveling motion is transmitted from the crane en- 
gines by suitable gear and shafts to the traveling wheels, 
and warping drums or capstans are fitted on a countershaft 
on the inner side ofeach frame, so that these warping drums 
can be driven independently of the traveling wheels. This 
simple addition is found to effect a very large saving in man- 
ual labor and time. 

Another great udvantage which has been demonstrated by 
practice is that the cranes can be so readily concentrated at 
any point where they may be required; and indeed, as is 
shown in the engraving, three of these cranes are brought to 
load a long screw steamer having three hatchways; this is 
evidently a most important consideration with owners and 
shippers, especially under circumstances which so frequent- 
ly arise where great dispatch is essential. Or two cranes can 
be brought together for any exceptional heavy lift. The 
cranes were tested with the maximum working load of 5 
tuns, and subsequently for speed, when each crane delivered 
50 tuns per hour from the trucks into the steamer’s hatch- 
way. 

The arrangement we have described may be modified with 
advantage under some conditi~ns by making the crane porta- 
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ble on its gantry, so that it will travel from end to end, all 
the other motions being retained, and the traveling motion in 
that case being transmitted through a square shaft with tum- 
bler bearings. This constructien is especially valuable for 
use on a jetty where vessels lay on each side; to suit these 
conditions, the gantry is made to span the whole width of the 
jetty, and to travel over the ordinary lines of rails and road- 
way. Another modification of the system consists in having 
the crane fixed on an ordinary overhead traveler gantry, orit 
may be made to travelacross the gantry ; in such a case the 
fixed staging may be constructed of square timber, or of col- 
umns and girders; this class of traveling crane has been 
rather extensively used in the construction of public works 


and large buildings. 
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It might at first sight appear that the road tocarry these 
cranes must be of unusual strength, but on further consid. 
eration it will beseen that this is not absolutely necessary, 
because the base obtained is so largethat there is compara- 
tively little strain on the road, in fact, probably nv more 
than on a line of rails of the ordinary gage, carrying a port- 
able crane of the usual type, working the same loads atthe 
same radius. Several of these cranes have been in success- 
ful operation for some time past, anda number more are 
in courseof construction for the Middlesbrough Docks. 

The system, evidently, has great advantages urder the 
conditions above named,as well as for working in crowded rail- 
way stations, or in stone quarries, timber yards, etc., and it 
appears singular thatan arrangement at once so simple and 
efficient should, until now, not have been brought into more 
extensive use, especially for dock and railway traffic. 
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Sumae, 

Sumac is largely used in tanning the finer kinds of leather, 
especially in the manufacture of the hard grained moroccos 
and similar goods. It is also ewployed as the base of many 
colors in calico and de laine printing. Probably the consump- 
tion of this article throughout the country for all purposes 
aggregates more 
than 20,000 tuns, 
of which about two 
thirds are imported 
from Sivily, not 
because “just as 
good sumac cannot 
be grown in this 
country, but be- 
cause, until a few 
years ago, our peo- 
ple did not know 
its value, or in 
what way to pre- 
pare it for the mar- 
ket. The sumacs 
of Virginia, Mary- 
land, and Tennes 
see in particular 
- are said to be the 
best in the world, 
and even their 
worst varieties 
have been official- 
ly pronounced by 
experts to be bet- 
ter than any im- 
ported from Sici- 
ly. 

Almost every far- 
mer has a clump 
of these bushes. 
They are called by 
some ‘‘ shoemake,” 





—— by others ‘‘red 
een ta [anand shoemake.” Pro- 
a 
Kt bably many far- 
‘IMO craw eww). cm beoge mers may have 


tried to kill thera 
by cutting down. 
If they have, they 
know how difficult 
a task it is. It 
grows like aspara- 
gus, all the better 
for being cut; and 
when once started 
upon a lot and cut 
close once a year, 
it is as easy to cut 
as corn fodder. 

The only trouble 
is in curing it pro- 
perly. This must 
be done with all 
the care that is be- 
stowed upon tobac- 
co or hops. Expo- 
sure, after cutting, 
toa heavy dew in- 
jures it, and a rain 
storm detracts ma. 
terially from its 
value. It is cut 
when in full leaf; 
and when proper- 
ly dried is ground, 
leaves and sticks 
together. An acre 
in full bearing will produce not less than three tuns ; and when 
fit for market, it is worth from eighty to one hundred dol 
larsatun. The “manufacturers,” as the curers are called, 
pay one cent a pound for it in a green state. 

A sumac mill costs about $3,000. The Commissioner of 
Agriculture gave an outline of a mill in his report for 1869. 
If thirty farmers would unite in an effort to establish 
a sumac mill, each planting out a few acres, says the 
Ohio Farmer, we have no doubt the enterprise would prove 
far more remunerative than either corn or wheat, and be 
the means of inaugurating a new enterprise in their State. 
There is no danger of an overstock. The demand is daily 
increasing, for hemlock is growing scarce, and every day 
new tanneries and dye houses are going into operation. 
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The Commissioner of Agriculture advises to plant in rows 
in order to cultivate between, either by seed or cutting of the 
roots. We should advise cuttings by all means, as sumac is 
as tenacious of life as the blackberry or horse radish. It 
will never need but one planting, and the crop can be gath. | "P. 
ered any time from July tothe time of frost. If it is cut 
later in the season, and annually, the leaves and the stocks 
can be ground together. If the cutting is delayed until the 
stock has formed into solid wood,the leaves must be stripped 
from tbe stock, and the stock is thus wasted. It is doubtful 
if anything is gained in the weight of leaves after the mid- 
dle of July, at which time almost every tree has completed | t 
what is called “‘first growth” for the season. An auction 
sale of 1,406 bags of Sicily sumac, damaged on the voyage 
of importation, recently took place in Philadelphia, and will 
serve to indicate the value of the article: 102 bags sold at 
$58 per tun; 37 bags sold at $45; 178 bags at $72; 200 bags 
at $59; 221 at $66; 531 at $49, and 137 bags at $30 per tun. 

ARTIFICIAL ALIZAR*NE. —Messrs. Lucius and Briining ox- 
ydize anthracene by a mixture of nitric acid and bichromate of 
potash ; the anthraquinone thus formed is boiled with nitric 
acid, whereby nitrothraquinone is formed ; this is then treated | ap, 
with an alkali, and the alizarine formed precipitated by an 
acid. Purpurin is contained in the product thus formed, for 
which reason the dye thus produced is said to be superior to 
that made in other colorf actories.— Reimann’s Flirberzeitung. 

E. L. C..says that the experiment in the wear of gold coin, 
reported in our issue of January 17, was not conducted in a 
manner to produce a correct result, as the gold coins used 
were heavier than the silver ones, which of course would 
cause greater wear on the gold. The correct way to test 
them would be to take a gold coin and a silver one of the 
same weight, regardless of size; then weigh out 20 pounds 
of each, and proceed in the manner described. 

KANGAROO AND ALLIGATOR Sxrns.—The hides of kanga- 
roos are imported in considerable quantities from Australia 
to San Francisco, where they are tanned. They give a leather 
quite thin, much more supple than calf skin, and yet less 
permeable to water. Alligator skin from the South has been 
used for some time in this city for the manufacture of heavy 
boots for winter wear. 

















THE use of Epsom salts is found to give brighter tints to cer- 
tain aniline colors, especially primula and methy! violet. Sul- 
phurous acid is also beneficial for these colors, the tints being 
brighter and less readily rubbed off. 


a 
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SaFrRaNiIn.—If mixed with strong sulphuric acid, this dye- 





staff developes a fine blue tint, becoming emerald green by —_ 


addition of a little water. By suitable additions of water and 
acid, nearly all the prismatic colors can be produced. 





.N some recent experiments on the droera, it was found 
that the leaves could reach round and catch a fly anywhere 
within half an inch of the plant. The flies have to be tied, 
as it takes the leaves about an hour to get round. 
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DECISIONS OF THE COURTS. 


United States Circuit Court---Southern District of 
New York. 


PATENT GRAINS 4ND GEASS HARVESTERS.—OYRENUS WHEELER JE., 06. 
CYBUS H. MCCORMICK. 


(in Equtty—Before ern eee a 
A tee ma intain a suit at lew w in his one name, 
although’ he ts under a contri.ct to te Rte ath to others At rit has not t been ex- 


ecuted. 
But equity regards that any Aydt ay has agreed to 
40,8 requ pres sseiznces be made parties toa bill in 


nat in: 

If the o ther partion touch a contract release t e patentee all their 
interest ‘{n the patent, he may maintain a : bill in 2S own name for a}) sub- 
sequent infringements, but not for those committed’ previous to the re- 
ease. 

Neithercan he reco Fwy Ad any infringements committed after 
eee f ho 3 patent in one district is no bar to the 

e of a suit upon 

ecution of s suit upon it f in another, whatever may be the effect ot are. 
eovery in such fore suit 

A pasest covers only the devices which are claimed. although others are 
described by way of explaining them or AOR 4» the way in which they 

operate 


When 1 t is reissned in coversl, Givi no one of them is void, 

because they every one describe all the ae ae shown in the o 1, 

provided the claim in each is for a et device, which is de- 
scribed, ‘hem. 


and there is no conflict between 
An inventor may — = one t ° combination of devices when 
they are 60 co qoonese in a certain way; and in another he 
claim in combination wi of yy a another one espe- 

clalty by means of which the operation so bedis > 

on inventor ey A have distinct patents for several inet al- 
§ chonge be we mignt have included them all in one, making a separate claim 
‘or ae 

Although a apasant b as expired and the device covered 
only in Socnnention with other devices embraced Le 
latter devices cannot de paces without theconsent of the 
in connection witb the firs’ 
yee i Cireutt J.; 





the 5.2 of December, the complainant, Cyrenus 
celvea from the United Armand —— for an 
in harv 








can be used 
in a patent stil in lie, the severab’ 
patentee, though 


and Eee Shree in it, it does not foll 
“lof Bey vant of each and the. 
om entee’s eof ae tea gistinct qa ee ts 


3 ? ' * fi a 9 i 
est, he, the said Wheeler, pan wh bed in the several letters patent and patent 
e bill of herein mentioned and th: 


- ge te he property of the said Wheel . This 


lainaut for an 
mr tothe gran committed after a date of the any prods aria ent, 
junction herein upon the prayer 


endant’s answer opqestnar grounds of defense were 


ene iy i the not setst of the supposed enses were insisted upon on the 
agreements, one of which as is clatmed, to t a A — 
sat to maintain this suit without joining oar on partles 
was enteredinto by the complainant Wheeler = others of th the fr i 
— » 89 ry an nay ay or ten i yeate. 

was 
va. Hol te, mged Itt ts ‘ale in Stet eutt tn, ana in this the “consolidation con- 
tract.” decidin, ngt he case of Holley, at this 
e 


1. The objection founded upon want of bosesary perties rests apse sve 
and Cornelius Aultman and others of the seco) 
cember, 
Aultman present term 
suevecoamseres t pw objection which is now urged here, and held 
at that tain a suit in his own 


ment did a 

oe upon his lay includ within the of that agreement. The 
same reasons to the gages: present complainant, and my opinion in that 
case OR A, ~ oltt hs Taust ed as my Opinion fm this. and may, if either 
peat co tu this place, mutandis,es part of this 

opinion. 

e other ent was entered into by and between Wheeler, the com- 
plainant, and 7h Le very Mosber and others, on the 25th of Oc- 
ber, 1859. I he had theretofore entered {nto certain n agree 
— with the others, ~* to be P iavandd for harvesters, ond the 
es to obtain a reissue of ee and = One ob — such re- 


issue b he will execute to such several es assignmen convey 
to them undivided shares A interests 1 in nail Maid patents 7 held by him, 
and all reissues and rene and extensions of the sam 0 the said 
Mo — fourth ; to o other of the — named, one o afth; ‘to others 
eigh' e hundredths: and to er, seventeen one hundredths; so 

that the said several parties shall ome joint owners thereof (eortain 
specified States guocpses) that the mag derived from the excepted 

shall be divided in like pro} mong other numerous de- 


tailed provisions oom 
is .' — ae and dorgan, when the’ Asn | have been obtained 
ment are execated, are authorized to make sales 
of Monona ‘hts, give licenses, to prosecute for infringements, com- 
promise and settle elaims for infringements, etc., they torender accounts 
we. = te the others, and pay to the several others their proportionate 


By 8 supplement another firm was admitted to share, with one of the 
pa As —_— luded in the agreement, certain of the advan vantages 
cu 
The defendant, in ate allegation ef eotont of perties, apmes & part ouly 
of the persons with om nis ae Pee ake, on don recurrt 
the consolidation costeuabte oppesre e has on y mamed those ‘She 
were parties te that contract This oes it quite apparent that the 
objection in the answer refers only to the consolidation contract, and has 
no reference to the +> of October, 1859; nevertheless, I cannot say 
that an objection in the answerthat Mo and Mosher and some others 
ecifi rties does a warrant the protection of this 
in respect to the = 
as It cannot be denied that 
equitable —~ guners of the patente ow in ance 
on with | the complainant Whee When the reissues were obtained it 
was the p) uty of bec yd make and delver to the others such as- 
signments as the wee for, ae as would have invested 
them with ‘the legal title None ly Te ib himself, until then Wheeler might 
have sued at law upon his lega’ ttle for the joint benefit. In equity, their 
title was oft the absence of any proof of a release, ment, or of a 
: Giear as hiswas at law, To this extent 
hatasdone which ought te a done, and in equity 
immediate right to share the proceeds of a recov- 
$7, necessa pasties to a suit te recover for and to restrain in- 
agements, Sif that objection f—? 
the complainan teatites that this agreement, “as far as the trans- 
fer of Mfaterest in the patents, as called for in that rating. was mover estes 
This is not sufficient to avoid the effect o eo pqrocmens 5 it ; 
not show that ong change was made in the ~ Sty of the parties to. the 


Their enuitable titles in the shares, severally stipulated to each, became 
vested upon the procurement of the reissues, subject only to an account- 
ing with certain - the parties me mentioned, to vest the "egal ee it was 
necessary that t ent should be “ uw ” but the parties 
without aoe. ¢ A suffer byt os to retain the egal title y > Test on 
beret ble rights. Proof that th t, in so far as it called fora 

ransfer of se ogee title, was not act w on, does bot Cd - it was 
in any manner defeated, or that it was r that an: 
to interfeve witb or interrapt its full po es effect fa of e maty Lwase, on 


Lad 


0} 
that ot ig8 were executed, not followee \- snowil what those 
writings were, leaves the defendant at liberty to insist upon the ful) force 
of his objection, and to presume that, pes - o—_ nt pi ose 


of F Saly, 1868 1868, speases were 
— mana Sho certain other persons, 
ho, by express don bareta, t to have 
wv admi na 
to the said agreement in question, 
th releases th 


be bed and held by thes and 

faltend por tt the fea a ters Patent are or be granted 

‘or ma: b 

This operated terest in Wiesler uitable as well he egal title. 
In to su uent 








t—viz., that complainant, 
tun, piaieeat, it entitiog 
een erage m in- 


fe ato a i the details of the 

is case by the re- 
tha eve. ae all of them, 
ther cases rd and de- 

een other parties ner parties. (Bee Wh The Clipper 

Company, 10 Blatch. R., eorsl s Aultman os. lley oe ai., ‘Mt this present 


The patentable aaa < the invention described in and secured by the 
0 pat patente gronted Wheeler, December 5, 1854, and February 6, 1855, 

the practics ety ° the devices patented and their utility I y+) un- 
rary though set up in the defendant's answer, is 
not insisted upon ne nis counse 





original paten’ 
heretofore held’ 


for holding the exten- 


counsel f 

Pel branch Es ta bia conten miner waar 
of , ca easy dre not in hace for severable parte of 

I tniek Mie argumea eon aaeeiee ate couse. acl have pot aoa 


reosive new ae ret 


and on tre 14th of May thereafter was 
On the 6th of February, 1 another —— was 
plainant for an improvement in grein end those the 
ter werdons vat May et, w and } semeanen aioe June = subject ot oe nige aoe econ ceeeehe by each reissue. 
lent and sometimes 
For the uneged ofri emet the relssued patents numbered 875,877, As to ao entire mae the ace ~¥ Ten’ ot thor the ted devi 
#9, 2610, and 2,682, this suit to brought. : pecotaary fag and illustrate, not ite sonstruction cpeparaie its applic scion, 
of ne suarer acts ap probably atm rental’ ican of defense ae the ingenuity | in one Precticable mode, vOut thet foes not make the potent se 
devices nally patented, and ae ies hs Ps IS isin lnded = 7. given, bu’ no the patent cover all that 
en or t competen 
petentente uailty. It denhes e validity of several reissues on inal {fies on nee 80 a8 fully and sutel 74 Mescribe alt ‘that was showa 
6 ; avers that other parties were at time interested in in the in the ori as or in ite dra or 1, and receive patents for each 
co and that the complainant surrendered , and ined reis- wn therein, Sah ge lone of de. 
therelssuce were Obtained without any lagdh or foetaebie eee Sect roach relesued patent, deine and: Cie ie oak 
ne in each 
for; that they embrace devices not shown in the cement such separable and distinct of his ake 
eatfons, dra or models and which “gee an a ea es Sastre sown’ 4 
wee tou : Hy oy of the ee ox are Te the eon patented fa separate pat case snowing. m of each 


; that one of the reiseu expired, without S 
Sioded all the Satastive peculiarities shown in the tent. tent. it 
sirens 2 eetare ana meee vie at combiana 
e 
ies. It denies the validity of the extension of the patente 


beyond the tor which they were el ~ 





pm pee ty A of a suit in Tiitnots by the com Jt ther actentent 
same patents on the of . 1869, which 

° still pending. tt denies infringement by the defendant at time since 
2 or that he has made or sold within the southern 4 J 


New ork anyiatet fringing macht 
The defendant hee mer inte 





has mcreover int d pl tal er setting 

up, a8 ® partial defense. that since this sult was commenced—to wit, on 
the thin day of Jaly, 1872—the . , sold, assigned, trans- 
ferred, and set over to Aultmen all the right, titie end inter- 


ed device o devices, v0. as to ve the re. 
Srey alco to the p bile, iiuetras sppheatio 





This does not make reissue Bi} see to described specifi. 
cation. All that is included in a 6 not Seoeeentie tana 
in the patent. What is in and by the patent ts secured not 
es en used in the mode illustrated by the the description of other devices 
with which it used in a 18 secured 

LY connection with other + ‘isting oe: 
Site, & harvester frame that is tree 


yy ventas Spar of wala frame vd inter 
at ole: Pe bh ty 





to permit the Sager of the 
specification, reiers to and is confined to 2 special clege of harvesting ana 


tal use 
4 ageeptctc the main f 
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owing ma ose in which the rise and fall of the nn r bar 
= eemretion, on the frame of bE. yp pd around ngerb 
Foe of the finger bar to end or corner of 
frame, so that it may and fall vith it. It te ‘the w use of a laterally oad 
| in tion with such a frame, and hinged thereto, 
anda oe es to it the ~ ty and fall of either end, which is the 
subject of ty with this, take either of the claims 


paten 

i reissue, numbered 875: 
. 4 fret bina ion with the ht bar Han r bar, the intermedi. 
ate shoe M to said bar a pabetentially in the manner and for the 


Here isa sottor ont to the shoe ne confined to its connection with the 
. 


oscil jating bar H an manner pointed out in the 
Se ie Oe Tine clear nt net this VF pan rote) Pe eeathe 

0 e . ualle 
pomeay Dy the claim last above recited wo not be by the use of 


the pee Mi = an Other manner or ceurbenation than with | the oscillating 


th 
devices specified in each claim may be so used as Rte 
wits is true re that the de mete meet. and may infringe. one of the cla 
ted, the fact as the 9 8 cc. 
ification tn each patent descr! bed the Whole See not material. ig apees 
trated where there is but one patent, and ef course but one qperttaasion’, 
and yet the patentee, by his several claims, separates the devices, and, as 
ma la y done, claims the whole a8 an aggregate, and each ser- 


A like comparison, instituted in reference to the other several claims in 
— reissues, leads to the same conclusion. In some the several and 
character of the devices is more plainly ap 

bot think they are none of them liable to the objection that the com- 
lainant has taken more than one patent for the same device or com- 


rent than in others ; 


@ certain sense be said that a patent for a combination of 
ooguel new devices vices. includes them all ; eat Rhis does not forbid the pat- 
entee from ones he combinatioa, and also ¢ g the several de 
ad which enter into it,if he be the inventor of each, and they are useful 
themselves or in other combination 
“tt ts 30 tom mz mine very clear that the comppletnans might not have se- 


he was entitled by his original patents, and 
claiming te parately therein each device,or combination of devices, which 
he has claimed under several reissues. Bat — law permits him to divide 
his - hectiie Lind no anflicient gr r pr 
A 5 poent ence, depending substantially upon the atten last consid- 
ere ny! out cores the fact alleged in the answer, that reissue numbered 
880, which was founded upon Ge origina! ~ Te of December 5, 1854, has 
xtended. The te ee potent, and of course the term 
ssue, exp’ a ; whereupon it is claimed that 
insamach se the invention patented y, ane reissue became, on the expira 
tion of the ter: perty, an the defendant therefore became en- 
titled to use it, abet moe tee “defendant is not liable for any infringement 
since that time th dhe geo of anything included in that patent; and, sec 
ondly, that that Lg does in fac wi 
in the other reissues, and so the defendant i not liable at all, or, if at all, he 
isnot lable unless s it be be ior aaa 4 to that date.’ In the first 
place, the defendant is not sued for viola any rights secured to the 
Com aint b the reissued patent 880. In the asst © lace, the whole pro- 
on fails it reissue 1 umbered 880 embraces only a distinct and separate 
Mies notincluded in the other reissues, so as to be free from the objec- 
tions already considered. I we — -— uire whether that reissue was in- 
valid, either as - em! e invention, or because the de- 
vice which was the special su ject. mg that patent was ae new, or not the 
invention of th the patentee. Ber will it necessary to inquire whether 
} = 4 complainant is at liberty to allege the Sis tore of that patent on any 
Py avoid the conclusion sought to be drawn from the ex- 


und 
Diration ofits 
lam opinion t that nothing fell into the public domain, on the expira- 
tion of of ‘tha patent, L-. t the special device claimed in it, and that the 
patent did not e device embraced in the other reissues upon 
which this suit is 
in ee that a patent includes no more than the patentee claims 
— it will be seen that although, asin other reissues, the specification 
fives a full description of the de ce, andof other devices which illustrate 
ts ¢ application t to » See, the claim merenpse: is: 


The use of two hinges substantially a4 described. whereby the finger 
by may be folded to the main pe ay af the manner substantially as set 


Waiving, as before,the question of the validity ofthis patent, it is mant- 
fest that the eves claimed in the Ly reissues do not necessarily per- 
mit such folding of the er beam to the frame. They, or some of them 

rovide for therise and fall of the ser bean at either or both ends, and 

Tog ses Cumpigtion, £0 aN Se Bovets or depress the points of the fingers, but 
ther of them descri construction or use pted to this fo ding of 
the fager bar sidewise net the frame. Loy is only described and pro- 
vi in aS  agrey 7 mn of thie reissue 880, and itis doubtful. at least, 
whe the e os Seeeeee oe and shown in the original patent, had 
any such Be t as it may, oF spestel feature, not included in 
the other ues, and in nowise essen to the operation of the devices 
are therein pesenned. te Salneen, —- in the specification of reissue 
and i itis the ocation of the b by which the shoe or socket 
= he oecitiating bar. The device consists in so extending 

biace of that hi sidewise towards the inner or grain side of the ma 
as that it may clear the frame when turned or folded. Al! the other 
etions “ the oscillating Hoh entioned other reissues, might be ef- 
ve, an he finger bar migh ise and fall at gither or both ends in act- 
d, 80 ae ~ —. in reaping, without this capacity 
This special location sidewise 
of such fo! lding, the specific device covered, or 
y this reissue, and whether such mere loeatton ‘in- 





ing the reissues in- 


thin it the devices included 


it 





sought to 
rere c 7 patente nay or not it does not in itself so include 
ye ts termination of the ae right to 
seg the specific location inyeives also t to use the 
er devices. Such location, pe tentable, be suggested 
by « third » Bot the aie of the ta 4 devices. If 
he had the to such other devices he might omeley them in his 
w location. not, his patent wouls 32 oe no value, it ng merely an 
My it to what Ly: paceens toanother. In short, the devices 
included Lr. other reissues oom rily include this capacity to 
oe ee ee against the side not the a eeme, and the special right to 
d the location of the hinge in 80 as to clear the frame, and so 


rmit or enable the finger bar to be t hus folded, msy, as an improvement, 
vested in another inventor, who, nevertheless, cannot use it on a = 
e within the other patented devices without oF th 
Such a location of the hinges, whereby the hi ad finger 
side of th be applied to mac co tot 
vices, and the right to use such a 
free to the public, and yet without involving the 


‘or tration, suppose sepemate patents for several devices. al) 

ns an aggregate machine—the expiration 

of one of the pas makes the specific device therein patented public 

i) . But while that will w wees the use of that device in any other 

not a use t f in tion with tne other 

unless any use thereof n poscoseany involved the use of 

; hor even then, except upon the ground that there is one pat- 

entee of both or all, wno, in giving the use of one to the public, necessarily 
gives all that is tially ne to 








, even if it were con- 
ceded that it net otherwise than in connection or combina 
Son ween devices incinded in the os pate, if yh suscoptibie of 
modes cu rT Dar, which wou 
not include the sates in such Felssues, the result more conclu- 
t forms no justification for 


t is essen tuse available. Notonl 
80, @ device may be patentabie may become p ublic property, either by 
e Sen of 6 patent or We tto the vablic, which is useful an 
uable, w! neverthe ~ Gees be used except in connection or com- 
bina! with r paten In such cases, it cannot be used 
save by permission of spo papenses of other devices, whether he be th 
former | of named device or a third person. This exhibits 
the ition pe 








infringing the other and extended patents, 
at, tnd Whether ws ar pee reat nee nang ne las, 
was a © d 
fn this coure by the counsel defending the eeler 90. ! — 
h are represnted in this 


° )» progts wi 
Doarlag go! thowe Rog tT f the —, prior patents, appli- 


mt oa and io some 


mepeices, ttempted inventions, (experiments, and 
operation, | failures, upon the ee siesta was discussed in 
i , “ t Case, and also 





at this 
Dodge an 


Stevenson Company, in 





<. Those questions have again bee et 
new aspects of the questhont con 





each setareatie d riment in d 
on, and experiment in de- 
omni and Aultman ves. olley, must be 


impeachment of the com of the charge de- 
the Br ge oe utle as 


e 
tl 
original sidered, ana ve endleavored to gite to the Viewsor couse) 1 
lews 0: 
Fea 5 ¥ t but careful stated in the fo I am constrained to the same conclusion 







tor of the far as the 
dental of nan i F — oy aes depends 
upon ly avove been pale = ciently over- 
rules : h that was said 
in the t's machine The infringe- 
embr Bi, ana robably at least 
and pro at least 
e other, out 0 == " the third an fourth was ur ged by 
the counsel for lainan what is ciserased in the clams in 
reissue 877, the el claims in reissues at and 619 and 2,610, the first, fourth, fifth, 
sixth, and cack reissue patent ep UN The testimony 
a rte mie nD devices or and —, that. the aetendans’s ma- 
r com ions. My conclusion upon all 

tue p in conformity with e Ww 
sistas ive 


testimony to 
that = oe defendant’s machine ‘contains also Substantial the 
same bed in reissue and referred to i e third 
CJ thereof; ut as the Gea tor se complainant, in his oainted 


“ee in this tent all 
bei are the first, Yourth, aft. sixth, and eighth. I confine the de- de- 
Without discussion of the numerons points and 
pm mnoat ably presented by the reounees in this feet, , must t content my. 
examina’ e 
opinion iainant is entitled to a decree in contormity with the 
fo ing epjaios. declaring ‘hedntingement and directi 
profits; for reasons above stated that unt must be n with th the -y 4+ 
of releases from and others, J ite tte 1868, and much as the 
soup nant has, since ing Of the bill fn this case, and on the 3d of 
lve, ferred all title, and interest in these 
paccte oe orne! —{ rie itman, as all ee in the —— aT sup pmnenie’ 
* ter Ww b 
the ment, au it has no interest in the profits of the defendant’ infringe- 
and no protected by injunction. Sn ' 





e usual reference 
amount reported must be de 


wae to 
made account, and 
ta ee coaplbaent ite castee Oe cmonns 





forcomplainant. 
Henry Baldwin Jr.,and Charles F. Blake, tor defeadaat 
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" Berent American and Foreign Latents. 


Improved Type Writing Machine. 
John Galloway, New York city.—There is a roller, of sufficient size to re- 














ceive asheet of the paper to be used, and covered with cloth. This is | pawls. 


mounted on a horizontal shaft which revolves in bearings attached to the 
frame. The paper,in connection with the colored paper or cloth from 
which the color is obtained for the impression, is rolled around the roller, 
and its edges are secured byaclamp. To the inner end of the roller is at- 
tached a spiral thread, which works between the pins of a shaft, so that the 
roller may be moved longitudinally upon its shaft at the same time that i+ 
is carried around thereby. By suitable means, the teeth of the shaft may 
be turned down out of gear with the thread, so that the roller may be 
pushed back at once, when required. By suitable construction the roller is 
rotated by the upward movement of the forward parts of the frames, the 
downward movement of said parts raising a push pawl one toeth. A pawl, 
which is pivoted to the frame, has its engaging end resting against the teeth 
of the wheel, to prevent said whecl from being turned back by the friction 
of the pawlas itis raised. A long block or hand piece is perforated longt- 
tudinally to receive a slide upon the forward bar of the movable frame. 
Upon the inner side of the forward end of the sliding block is formed an 
arm which projects through a slot in a plate, the ends of which are secured 
to the side bars of the frame. In the plate, at the upper and lower edges 
of saidslot, are formed notches, and the free end of the arm is so formed 
that it may fit into the upper or lower notches, according as it is inclined 
upward or downward. Upon the top of the slotted part of the plate are 
formed the letters of the alphabet, the nine digits, a comma and a period, 
which characters are arranged in two rows, one row corresponding with the 
upper and the other with the lower row of notches. Upon the lower side 
of the sliding block are formed two rows of raised type corresponding with 
the characters,and which project at such an inclination that, when the arm 
is in the notch of either the upper or lower row of notches, the correspond- 
ing row of types will be in proper position for making the impression. In 
using the machine, the paper is placed upon the roller and the block is 
grasped with the hand, and is moved to bring the arm successively into the 
notches corrcsponding to the letters of the word to be formed upon the 
paper. As the arm is brought into each notch, the block is forced down, 
and the letter is printed upon the paper. At the endof each word the roller 
is caused to rotate twice the usual distance, and thus forms a space between 
the wores. 
Improved Safety Attachment for Car Trucks. 

George C. Offen, Portland, Me.—The rollers are about three times as wide 
as the truck wheels, and are provided with short side flanges, and turn in 
pracket-shaped bearings, which are pivoted in suitable manner to the cross 
piece, to keep square on the track in case the truck is thrown off the track. 
They are hung at such hight above the track that they just clear the same, 
the flanges keeping them on the track when thrown into use. The rollers 
may be connected suitably to the engine, to notify the engineer when the 
wheels are offthe track. On the damaging or detaching of any wheel, they 
carry immediately the truck, taking the place of the wheels,and may pre- 
vent damage and accidents. 


Improved Lock. 

Herrmann Stein, New York city,assignor to himself and Herman Dale, 
Brooklyn, N. Y.—This invention consists in a revolving tumbler which acts 
directly on a recessed bolt, and is retained in opened or closed position by 
a disk-shaped spring plate with projecting teats. The small slots or re- 
cesses for the key prevent the introduction of wires of sufficient strength 
to overcome the strong pressure of a plate on the tumbler, so that the lock 
cannot easily be tampered with, while the direct action of the tumbler on 
the bolt prevents the forcing back of the same by a chisel or other imple- 
ment. 

Improved Burglar Alarm. 

Henry L. Brown, Middletown, Conn.—The object of this invention is to 
provide simple and convenient means for detecting burglars when entering 
buildings; and consists of an alarm movement and bell, in combination 
with a wire or cord and gas burners, so arranged that, in the act of opening 
the door or window with which the alarm is connected, gas is turned on, a 
flame is produced,and the alarm given. A wire or cord is attached to an 
arm in the wall and to a second arm, which is attached to and projects from 
the escapement shaft of the alarm movement. The alarm movement is 
wound up by means of a key on the main shaft, and is held and prevented 
from giving the alarm by the wire. This wire is attached to the vibrating 
escapement shaft by a crank, sv that the movement is held stationary by it. 
When this wire is broken or parted, the alarm is given. A gas pipe is con- 
nected with the service pipe, and the burner on the end thereof is supplied 
with a small jet of gas, which is ignited when the alarm is set for use. 
When the door is opened a baris drawn back, a gas cock is turned, which 
admits of a flow of gas through a pipe toa second burner. The two burn- 
ers are so formed and placed so near each other that the gas which escapes 
from the second burner is ignited by the flame from the first burner. The 
former gives a full flame, which envelopes the wire and, in a few seconds, 
burns it off,and allows the alarm movement to vibrate the hammer and give 
the alarm. 

Improved Machine for Printing Oil Cloth. 

William £, Worth, San Francisco, Cal.—This invention consists o1 « ver. 
tically meving press for carrying the printing block and pressing it on the 
cloth. The block is mounted on a frame carrying a platform for the oper- 
ators, und shifting laterally on another frame, which shifts forward and 
back over the printing floor, whereon the cloth to be printed is laid. The 
principal frame is provided with mechanism for shifting it, and both frames 
are capable of having tneir movements arrested by steps, so that the prints 
will match properly. 

Improved Bench Plane. 

George W. Huber and Aaron E. Flickinger, Norwalk, O.—The object of 
this invention is to construct a plane, which is light, handy, and easily ad- 
justable to any thickness of shaving without the use of a hammer. It con- 
sists in the firm mounting of the plane iron between a cap piece with con- 
necting clamping bolt and set screw, and a supporting shoe, which is pivot- 
ed to the sides of the base plece, and adjusted, together with the plane iron 
by a conical eccentric pivoted to the base. 


Improved Saw Gumming Machine. 

Henry Baughman, Dorn’s Gold Mine, S. C.—In this invention an emery or 
vulcanite gamming whee! is used. The tool overhangs an oscillating frame 
at one end, so as to be presented to acircular saw by means of two handles. 
An eccentric dog regulates the depth of the cuts in the saw by the tool by 
coming against the side of the frame. It can be set for cutting deep or 
shallow notches by turningit on its pivot. The tool is driven bya belé op- 
erated by any suitable driving mechanism. The contrivance for holding 
small circular saws consists of a clamp and cenier pin fitted on a slotted 
bar which is detachably connected te theframe. The clamps slide along 
the slotted bar through which the center pin passes,and are secured at 
any point for saws of any size by nuts on the center pin screwing all fast. 
There is a bar with a gage screw for controlling the edge of the saw by be 
ing screwed fast during the operation of the gumming tool. It isreleased 
to shift the saw. Astop button isemployed to engage with the frame and 
hold the securing frame when gumming straight saws, which are moved up 
to it instead of moving the tool down to the saw, as when gumming round 
saws. The saw frame is weighted, so that the end on which the tool is 
mounted is borne upward. 

Improved Gauntlet Glove. 

Frederick Farrant, Gloversville,N. ¥.—This invention consists of s 
novel construction of the wristband of a gauntlet glove, of two or more 
Pieces, contrived to arrange one or more pinked or otherwise ornamented 
edges of the material of which the glove is formed, around the band at the 
tiddle, to make a more stylish finish than is aftorded by the plain surface 
of a band composed of only one piece. 


Improved Culinary Tongs. 

Alfred Greenleaf, Brooklyn, N. ¥.—This is a pair of wire tongs of which 
the middle part of the lower prong is bent upward above the other and has 
§ coil formed on it to give it elasticity 80 that the points are held closely 
together. A thumb piece is affixed to the bend, by pressing down which 





the prongs are forced apart. 


- . ° . 
& 
Srientific American, 
Improved Device for Converting Motion. 

Joseph P. Taylor, Hudson City,N. J.—This is an improved apparatus for 
applying motive power for propelling machinery,and for other purposes, 
by a pendulum lever connected witha rotating wheel, a continuous ro- 
tary motion being produced by means of a ratchet wheel and two ratchet 
The wheel and the ratchet areeevolved on a central shaft, and the 
pawls are carried one to the right and the,other to the left, by the oscilla- 
tion of the pendulum lever, and alternately drop into gear with the ratchet 
by their own gravity and rotate the whee]. They are thrown outof gear 
with the ratchet wheel at the completion of each stroke by means of 
weights. An impulse is given the pendulum lever by means of a cord at- 
tached at the bottom. 


Improved Automatic Railroad Signals. 

Jane D. Evans, West Chester, Pa. executrix of Henry 8 Evans,deceased. 
—This invention is an improved device, by the use of which railroad trains 
wll be enabled to set the signals automatically as the train approaches and 
leaves a station, a crossing,a curve,or other place requiring care. Posts are 
set apon each side of the dangerous place. and in such positions that the 
signals attached to said posts may be readily seen from such a distance as 
will enable the engineer to readily stop his train beforereaching sald point. 
The signals are pivoted to the posts and are connected by chains which are 
attached to the rotating part of said signals, so that each signal may be op- 
erated by and fromthe other. As a train passes in the opposite direction, 
a projecting wheel placed upon a journal extending from the side of the 
engine strikes and presses down inclined bars arranged upon the other side 
of the track, which bear down upon the ends of levers, which are piy- 
oted to the ties, and the inner ends of which are jointed to the inner ends 
of other levers, which communicate with the chains which work the sig- 
nals. The inclines when relieved from the downward pressure of the car 
wheels are again raised to their former position by coiled springs placed 
beneath them in recesses in the ties. 


Improved Ventilating Car Window. 
Charles B. Knevals, New York city.—This invention consists in a horse- 
shoe-shaped plate, provided with stop flanges upon the ends of its armsand 
perforated. Itis secured to the lower part of thefcasing around the lower 
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Improved Machine for Shaping Brush Woods. 

Jobn Ames, Jr., Lansingburg, N. Y.—Through a hole in the bench or ta- 
die of the machine passes a vertical shaft, upon which {is formed a spiral 
cutting edge. To the upper sideof the forward edge of the bese plate ts 
attached a flange of such a hight as to afford space for the bristles of the 
brush, so that the said bristles may serve as a guide in placing the brash. 
The brush is held securely, while beng operated upon, by the plate, which 
rests upon the back of the brush, and its forward edge is made of the ex- 
act form to be given to the edge of the brush, so as to firmly support the 
said brush while being operated upon. A cam 1s made to press against the 
base plate, so that the brush may be securely clamped in place. The part 

| of the plate opposite the cutter is further supported against the upward 

| Pressure of said cutter by aring guard through which the cutter passes, 
and which is supported in place adjustably. By this construction the brush 
is shaped withan upward cut toward the back of the brush, which leaves 
the edge around the bristles perfectly true and smooth, the trifling sliver’ 
ing that may be made being around the back of the brush, where it can be 
readily worked out. 


Improved Cotten Seed Pianter. 

Zimrt Carter, Line Creek, 8. C.—This invention is an improvement in the 
class of planters having a furrow opening plow and covering devices ar- 
ranged, respectively, in front and rear of a hopper, from which the seed is 
centrally discharged as the machine advances. The improvement relates 
to the arrangement of plows or shovels in rear of a centrally discharging 
hopper, whereby one distributes or disperses the seed after being deposit 
ed in the furrow, and the others cover it. 


Improved Machine for Removing Suow from Readways. 
George Hart, Tarrytown, N. Y.—This invention consists of a smal! loco 
motive engine, which is surrounded at the eldes by a casing, with inclined 
endless belts with buckets, which take up the snow from rotating brushes 
or wings and convey it over connecting chutes toa separate tank, where 
the snow is melted by steam connecting pipes and the direct application 
of heat. The different parts which come im contact with the snow are 
heated by steam from the boiler, to prevent the clogging of the machine 

and insure a rapid delivery of the snow to the tank. 


pivot of the sash, and with its circular part inward and its ends outward. | 


The flanges serve as stops to limit the movement of the window upon its | 


pivots. With this construction, the forward side of the sash, whichever 
end of the car moves forward, isswung inward, so as to form front and 
rear openings between the side bars of the said sash andthe frame, The 
inclination of the window not cnly ventilates the car by causing a move- 
ment in the air, but the window serves also as a shield to prevent cinders 
and dust from entering the car, which cinders and dust strike against the 
inclined surface of the window and are projected outward. Small bolts 
are secured to the bottom bar of the sash upon the opposite sides of its 
pivot, and in such positions that their lower ends may enter holes in the 
side bars of the plate and thus lock the sash in place when adjusted. 


Improved Washing Machine. 

Moses L. Hawks, Kinderhook, Mich.—This invention has for its object to 
improve the construction of the washing machine for which letters pat- 
ent No. 140,625 were issued to same inventor, July 8, 1873. The journals of a 
large roller are held down by the half bearings which slide up and down in 
the slots of the standards. The half bearings are rounded off to receive 
the rubber bands. The journals of two inn«rsmall rollers revolve in bear- 
ings in the standards, and the journals of two outer smal! rollers, all four 
being below the large roller, pass through short curved slots in the stand- 
ards and revolve in bearings in the ends of the cross bars, which are placed 
upon the outer sides of the standards. The npper parts of the rubber 
bands are whole, but their lower parts are split. The improved construc- 
tion allows the outer lower rollers to yield more readily as the clothes are 
entering and leaving the machine, and prevents the tendency to press the 
rollers outof position. The cross bars are connected and held in place 
against tne outer sides of the standards by the wires, the ends of which are 
attached to the ends of the said cross bars. The wires pass across the 
edges of the standards, and,at the inner side of said standards, are bent 
twice at right angles, so as to pass beneath the outer smal! rollers, and thus 
be out of the way ofthe clothes. 


Improved Car Coupling, 

William Charles Brooks, Stoneham, Pa.—The upper part of the drawhead 
comprises the top andtwo sides, between which isa hollow longitudinal 
space, in the lower part of which is the other part of the drawhead, which 
is pivoted to the vides at its middle part. At the inner end this lower por- 
tion has a spiral spring arranged with it, so as to force the front end upand 
press a coupling link, which has ahook on the upper side, up intoa notch 
behind a corresponding hook on the lower surface of the top side of the 
drawkead. The two parts of the drawhead are beveled at the frontend 
to form a bell mouth to guide the end of the coupling lirk into the space 
at the front end when the cars come together. The link forces the front 
end of the lower part down sufficiently for its hook to pass hooks on the 
under side of the top of the drawhead, and the spring instantly forces it 
up again, and holds it so as to keep the hook of the link in connection 
with the hook of the drawhead. To disconnect the hooks a push 
pin and a lever are arranged with the drawhead and link and provi- 
ded withaspring to holditup. The push pin is arranged above the link, 
so that, by being pressed down by the lever, it will press the link and the 
lower part down so as to disconnect the hooks. The lever willextend to 
the side of the car, where it can be reached to uncouple the cars without 
going between them. 

Improved Umbrella. 

James H. Dugan and George Moncrief, Stoneham, Mass.—This invention 
consists of an arrangement of an umbrella top, so as to revolve upon the 
handle te relieve it when strong gusts of wind blow against it quartering, 
or when the top strikes against other umbrellas or other objects in crowd- 
ed places. The said arrangement consists of a notched revolving ring for 
the ribs, between two collars on the handle, and a revolving notched ring 
on the runner, also between two collars. 

Improved Portable Fire Extinguisher. 

Isaac C. Andrews, New York city.—There is an inner bucket for contain - 
ing the acid,in the opposite sides of the lower part of which are formed V 
shaped notches to receive pins formed upon the inner sides of the arms of 
the bow or U shaped bar. The end; of the arms of the bow pass up through 
stuffing boxes in the cover, and their ends are secured to the ends of the 
yoke. Upon the lower or inner side of the coveris formed a stopper, 
which fitsinto the mouth of the acid bucket. The bottom of the acid 
bucket is recessed to receive a loop, which is connected with the bow bya 
short chain. To the upper or outer side of the cover is rigidly attached 
the end of a rack bar, which passes up through a longitudinal slot in the 
yoke, in which slot is pivoted a lever, upon the lower end of which is 
formeda segmental gear wheel, the teeth of which mesh into the teeth of 
the rack bar,so that by operating the lever ratchet the bow may be lowered 
or raised. Upon the inner sides of the arms of the bow are formed toes 
which, as the said bow is lowered, strike against the upper edge or mouth 
of the acid bucket and push it off the stopper. This allows tLe bucket to 
tip over, andas it approaches a horizontal position the peculiarform of 
the sockets allows it to escape from the bow, and it drops, bottom up- 
ward, into and hangs suspended in the alkali solution in the middle of the 
lower part of the outer or alkali vessel. The rapidity of descent of the 
bucket causes it to carry thegreater part of the acid with it, which acid 
is thus discharged in the midst of the alkali solution, with which it thus 
becomes thoroughly and evenly mixed, the swinging motion of the sus- 
pended bucket greatly assisting the mixing. 

Improved Button Holder. 

Minor J. Cooper, New York city.—The holder consists of two plates of 
meta Iwhich are forked at one end, the space between the prongs being V 
shaped. One of these plates has grooves on the inner edges of the prongs, 
which grooves receive the buttons. This V shape of the openings adapts 
the holder for buttons of different diameters. The cloth passes in be- 
tween the two plates, and is pressed upon the buttons by the prongs of 
back plate as the two plates are pressed together or toward each other 
when the holder fs in use by the fingers of the operator. The button is then 
sewn on with a needle and thread, in the usual manner. The advantages 
claimed are that the fingers are not exposed to the needle, and the sewing 


on is performed with much greater case, 


Improved Skate. 
James A. Whelpley, Dartmouth, N. 8.—The runner has standards formed 
together with it, and projecting upward from the upper edge, for the 
support of the heel plate, sole plate, hecl clamp, heel dog, and toe 
clamp. The toe clamp and heel dog are mortised to fit on their standards 
so as to slide freely back and forth, and they extend down to the upper 
edge of the runner, and have a thumb nut screwed on the lower extremity, 
so as to cramp and bind them fast at any point by screwing the nats down 
on the runner. The sole plate and hee! plate are also notched a lit: 
tle to receive projections and lock together with them whensaid plates aro 
connected to therunner. Said plates have a strong semicircular brace at- 
tached to the under side, and these braces are engaged with the standards 
by entering longitudinal notches, when the plates are placed on, sprung 
down, and moved endwise. At the rame time the notches of the plates 
| and the projections lock together. The standards also have a projection 
’ passing entirely through the plates, to secure them against lateral move- 
ment. There is also a vibrating heel piece, clamped by means of a pendant 
shank andacam lever. The latter has a slot and a projecting point, in 
combination with the shank of the heel piece, provided with an incline, to 
operate the same. It will be seen that all the several parts of the skate can 
be cut or formed in the shapes required by the dies by which they are 
punched out of the plates of which they are formed, and that the only fit. 
ting necessary besides the smoothing and polishing 1s a little bending of the 
clamps and dog, the fitting of the nuts, and the fastening of the braces to 
| the plates. 


Improved Water Closet. 

John F. Nellson, New York city.—A round valve ins water chamber Is 
opened by a lift handle, when all the water and other matter are discharged 
from the basin and elbow pipe through the valve seat. A float then sinks 
in a second chamber, carrying with ita valve which opens the supply pipe 
and admits water through to the basin, thence through the elbow to the 
chamber first mentioned. On releasingthe handle the round valve resumes 
ite former position, having sufficient weight to carry it to its seat. Water 
now gradually enters and raises the float and closes the supply pipe. To 
avoid overflow, a third chamber and an intervening piston that works be- . 
tween the valve and float are used. This greatly lessens the chances of 
sticking, but will not always prevent it. To provide an outlet to meet this 
contingency,a piston on the same rod that carries the round valve is em- 
ployed. This piston not only serves asa guide to cause the valve to pass 
perpendicularly to its seat; but as soon as the water reaches it, it will be 
lifted and carry with it the valve, thas opening an outlet for the surplus 
water, and preventing an overflow. 


Improved Spinning Male. 

Thomas Houlding, Ipswich, Mass.—This invention consists of a shaft ex- 
tending the whole length of the carriage of a spinning mule or jack, and 
gearing at each end, by a toothed flanged pinion, with a kind of toothed 
chain, stretched from end to end of the carriage track,and prevent one end 
from over running the other. The chains are adjustable tn their supports 
at the ends, as may be needed from time to time, to adjust the carriage. 


Improved Corn Sheller. 

John Marshall, Cordova, Ill.—The corn to be s.elled is placed in the hop- 
per, from which it is fed to an endless apron or elevator, which consiste of 
a wide belt provided with cross slats, and passing around rollers pivoted to 
the frame work of the machine. Fromthe upper end of an elevator the 
corn falls into the space between a cylinder and concave, where it is shelled. 
The cylinder is cast hollow, and with its shell is about half an inch thick, and 
revolves in bearings upon the frame work of the machine. In the shell of 
the cylinder are formed a number of pairs of holes to receive the shanks of 
ribs. These holes are arranged fa rows, longitudinal with the cylinder, and 
in such a way that the ribs of one row may be opposite the spaces between 
the ribs of the adjacent rows. The ribs are made of steel cr wrought iron, 
are half round in form, and are provided at their ends with shanks project- 
ing at right angles from their flat sides. The concave is made of cast iron, 
in sections, with semi-cylindrical ribe upon their inner or concave sides. 
The sections are arranged about a quarter or three cighths of an inch apart, 
and their edges have oblong or oval notches formed in them, which are so. 
arranged that the notches of the adjacent edges may alternate with each 
other. It will be seen that while the said notches supplement the function 
of the parallel spaces between the sections in aiding the ready discharge or 
escape of the shelled corn downward, their form and size are also such as 
to prevent the cobs taking the same course. 


Improved Fish Grappling Spear. 

Jonah W. Knapp, Cross River, N. Y.—Thespear hooksare jointed togeth- 
er and provided with springs, which are bent when the hooks are opencd, 
and held by the toggle joint unti! the latter is sprung, and then close them 
with sufficient force to secure the fish. Thespringsare jointed to thestock 

netead of being permanently attached as they have always been arranged, 
so that the hooks can be released from the power of the springs, to facili- 
tate the opening and setting ofthem. One of the hooks is connected with 
sliding sleeves on the stock by a rod and wires passing up and down on the 
rod and over a pulley, and communicating with slides ; so that by the sliding 
of one sleeve toward the spear hooks, and the other sleeve toward the top 
of the handle, the rock lever will be turned around to opc2 and resct the 
hooks; and by moving the sleeves in the opposite directions, the lever wil! 
be turned back again to free the connecting rod so that said rod will allow 
the jaws to close when tripped, also to subject the springs to the required 
tension for actuating the hooks, which is effected ‘by the action of a cam 
on one of said springs. The springs are arranged ina clip to which a rock 
yever and cam are pivoted; and the form of the rock lever and the connec- 
tion of the rod with said lever are stich that, during the first part of the 
movement of said lever in the direction for opening the hooks, the tension 
of the springs is so lessened that when the opening of the hooks begins the 
springs have but little power to resist it, thus making it so easy that it can 
be readily effected. This clip hasaset screw which acts in conjunction 
with the cam for producing and varying the tension of the springs ; and the 
clip is made adjustable forward and backward on the stock slong the 





springs, also to vary the tension. 
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Improvea Corn Drepper. 

Robert M. Bowman and William H. 30wman, London, Ohio.—This inven- 
tion consists of ¢ nopper bottom having a hole for dropping the grain into 
it, with a supplementary slide for closing the hole arranged on its under 
side. The bottom is constructed to slide forward and back to bring the hole 
under the grain tn the hopper, and then move it beyond the cut-off to the 
place of delivery. At the same time, the hole is opened by carrying the sup. 
plementary slide against a stop, which holds it against moving with the 
hopper bottom as soon as the bole has passed beyond the cut-off. The bot- 
tum continues ite motion as far as the width of the hole, and then goes back 
for another charge, the supplementary slide being closed during the back 
movement by & spring. The arrangement is designed to prevent the 
choking and clogging commen to most droppers in use. 


Carbonic Acid Gas Generater and Soda Water Fountain. 

Friederick W. Wiesebroek, New York city.—The first invention is an im- 
proved apparatus for generating carbonic acid gas for charging soda foun- 
tains, and for other uses, which shall be so constructed that the operator 
can discharge any desired amount of acid into the generator, as may be 
required, and know exactly how much remains in the acid chamber, and 
which can be operated without an agitator. To facilitate and insure the 
thorough intermingling of the acid and marble dust, cross bars are extended 
across the riddle part of the generator, and have their ends secured to the 
shell of the said generator. The dome or gas chest is connected with the 
generator by one or more pipes, and in the top or cover of the dome are 
formed two openings. One opening is closed with a screw cap, and the 
other ts connected with a pipe which leads down at one side of the dome 
and passes throngh or is connected with the hollow gudgeon of the receiver, 
0 as to conduct the gas to the washer without being disturbed by the oscil- 
lation of the generator. The acid chamber has gudgeons formed upon its 
sides, which work in bearings In the sides of the dome. One of the gudg- 
eons projects and carries an index finger which moves along an index plate 
on the side of the dome, and thus indicates the exact amount of acid that 
is poured out of said chamber. In the upper side of the acid chamber is a 
hole which, when the generator stands at rest in a horizontal position, is 
directly beneath one of the dome openings, so that the acid poured in 
through the said opening may flow into the acid chamber. By this construc 
tion, the contents of the generator will be thoroughly intermingled, by 
simply oscillating the said generator, which movement does not affect the 
acid chamber, which swings upon its pivots and is kept right side up by 
gravity. This construction also enables the generator to be turned into a 
vertical position, so that the refuse can be readily discharged without its 
being necessary to retain sufficient gas in the generator to blow out the said 
refuse, es is the case with the ordinary apparatus, thus effecting a great 
saving of gas. The same inventor has also devised an improvement in 
fountains for soda water, etc.,in which the cylinder has a removable bot- 
tom, with a downward flange. There are hoops around the cylinder, anda 
lining; aad an overlapping cover, a discharge pipe, and a discharge cock 
are also provided. The lining is made to loosely fit the cylinder, and is held 
© the cover and to the discharge tube by flanged nuts. The bottom is 
atiached to the lower end of the cylinder by means of a peculiar base piece, 
hoop, and screws, so that it may be readtly detached. When the bottom 
pipe and nut are removed, the lining and nut may be taken out. By making 
the fountain in this manner, it is claimed, the expense of the cylinder ts 
greatly lessened, and all needed repairs to the Mning easily and cheaply 
made. 





Improved Railway Car Brake. 

Lather Adams, Mattoon, lil.—A friction disk or wheel having a notch is 
the chief medium for bringing the brake mechanism into action. This disk 
is mounted on journals in the bifurcated end of a plate which is hinged to 
acroes bar or timber. A spring is attached to said plate, and has a hole in 
its free end te receive a rod which forms the short arm of a bent lever. 
This last extends above the platform, and is pivoted thereto so as to be 
easily accessible. A spring also holds the disk out of contact with the 
axle. When it is desired to apply the brakes, the lever is operated te de- 
press the spring plate, and thus bring the disk to come in frictional contact 
with the axle, which causes it to revolve one half a revolution, or until the 
axle enters the groove or notch, when the disk will remain locked until the 
pressure on the spring is relieved. This movement of the disk upon its 
axis applies the brakes, since it winds up the chain, which is secured in a 
circumferential groove of said disk, and extends back and connects with 
one end of a bar that is pivoted to the brake beam. By suitable mechanism, 
the action of the friction wheel js made automatic. 


Improvement in Heating Air and Supplying Boilers therewith. 

George E. Hibbard, Fond du Lac, Wis.—There is an air holder on the top 
of the boller, near the smoke stack, into which air is forced by one or more 
air pumps, worked by the engine and connected with it by pipes. A pipe, 
with a check valve,connects this holder with a heating coll in the space, at 
the front, from which the hot air and exhaust steam escape. This coil is 
continued from the bottom of the space to the top of the boiler, where it 
connects with a pipe taside the boiler, which extends back into the steam 
dome, and discharges the air into the throttle pipe. The cold air is con- 
densed to the extent of the boiler pressure, when it passes the check valve 
by the pumps, and what is gained afterward by the expansion is utilized as 
working force in the engines. In case air brakes are used on the cars, it is 
proposed to take the air for working them from this holder by a pipe, and 
thus utilize the same air pumps for supplying them. By the use of expanded 
air in connection with the steam, it is claimed that a large measure of heat 
which is otherwise wasted is utilized, thus economizing about twenty per 
cent of fuel. 

;improved Dust Pan. 

Orlando C. Forsyth, Jr..Newburgh, N. ¥.—This invention isa dust pan 
provided with a handle made of wire bent at the middle to form an oblong 
end loop, next twisted together, then bent laterally and downwardly to 
support the rear of pan,:o as to form legsef such a length as to support 
the pan in proper position for the dirt to be swept into it,and which will 
atthe same time prevent the dust pan from being pashed back by the 
broom when sweeping the dust into it. 

Improved Meat Holder. 

Sarah Seisse!, Shamokin, Pa.—This invention serves to hold mest while 
the same ‘s being cut. [t consists of a board clamped by set screws to the 
table and carrylag two upright adjustable rollers between which the meat 
is placed. Vertica) screw bolts also support a concave cross bar, which, on 
oeing forced down upon the meat, holds the same firmly in place. 

Improved Car Mat, 

John O'Neill, Brooklyn, N. ¥.—The floors of street cars are usually cov- 
ered with s wooden grating, made in sections, called car mats. As these 
mats are now made, the slats or bars are made to run all in one direction, 
either longitudinally or transversely with the car. The present invention 
consists {n forming each separate section with groups of slats, arranged at 
right angles with each other, thereby, it is claimed, greatly strengthening the 
mat and rendering it durable. x 


Improved Till Alarm. 

John F. Baldwin, Nashua, N. H., assignor to himself and Miles Alarm Till 
Manufacturing Company, Providence, R. I.—The receptecle in which the 
bolts and levers are placed and work consists of a box, the front and sides 
of which are cast in one piece, and the rear side of which is closed by a 
guide plate. Bolts are arranged so that their bodies fit into an upper cham- 
ber of the box, and their tops project in front and rear to rest upon the 
upper edges of the box and guide plate. The lower ends of the bolts are 
inclined and rest upon the upper ends of the one armed levers which have 
thetr falcrum tn the guide plate. By suitable construction, when the lower 
parts of the one armed Jevers are held back by springs, their upper ends 
are inciined to correspond with the inclined lower ends of the bolts. When 
the bolts are so arranged that the inclination of their lower ends may cor- 

espond with the inclination of the tops of the levers, the forward move- 
ment of the lower ends of said levers will raise the said bolts; but when 
the bolts are reversed, the forward movement of the lower ends of the said 
evers will lower them. By other construction, when all the bolts are down. 
jugs, when the drawer or till is drawn outward, will pase out beneath other 
‘ugs; but should the till or drawer be drawn upon without all the bolts 
vetng Cown, the first lugs will strike against and cannot pass the others 
There is other apparatus so arranged that, when the drawer or till is drawn 

apon without all the bolts being down, a lug releases a lever from a ratchet 





Scientific American. 
NEW BOOKS AND PUBLICATIONS. 
A SEeL¥F-Mape Woman: or Mary Idyl’s Trials and Triumphs, 
Price $1.50. New York: 8. R. Wells, 389 Broadway. 
This little tale is one of an unexceptionable moral tendency, in which the 


value and importance of the publisher’s specialty of hygienic treatment is 
thoroughly displayed. 


A New Para In ELECTRICAL THERAPEUTICS: also, a Thor- 
ough System of Hygiene. By Dr. Elizabeth J. French. 
$2.50. Philadelphia: E. J. French, 1609 Sumner street. 

This work is lucidly written, and contains much that is new and even sur- 
prising to the reader, jally the ts of the diagnosis of diseases in 
various parts of the body by applying the voltaic current to different parts 
of the cranium. Dr. French also p a lect on alcohol, and sells 
an electric baking powder. 


How To BEcoME A SUCCESSFUL ENGINEER, being Hints to 
Youths intending to Adopt the Profession. By Bernard 
Stuart, Engineer. 50 cents. New York: D. Van Nos- 
trand, 23 Murray and 27 Warren streets. 

A valuable little book of sound, sensible advice to young men who wish 
to rise in the most important of the professions. 


A MANUAL OF QUALITATIVE CHEMICAL ANALYSIS. By F. 
Beilstein. Translated by William Ramsay. 75 cents. 


Nautica Astronomy, for the Use of Science Classes and 
Seamen. By Henry Evers,LL.D. 75 cents. 


First Book or GEoLocy. By William 8. Davis, LL.D., 
Head Master of the Derby School of Science. 75 cents. 

Three excellent little volumes, issued by Messrs G. P. Putnam’s Sons, in 

continuation of their “ Elementary Series.” 

THE “ CHRONICLE” SHOE AND LEATHER ALMANAC FOR 1874 
New York: W. A. Van Benthuysen, 6 Ferry street. 

The Shoe and Leather Chronicle is one of the best of the numerous trade 

journals which we receive, and we have here an excellent almanac, replete 

with information of value to the important and grewing industry to whieh 

itis specially addressed. 


THE DESIGNING AND CONSTRUCTION OF STORAGE RESER 
vorrs. By Arthur Jacob, Science Series, No. 6. 50 cents. 
D. Van Nostrand, 23 Murray and 27 Warren streets, 
New York. 


STATISTICS OF THE WORLD, containing the Area, Population, 
Debt, Revenue, Expenditure, etc., of All Countries. By 
Professor Alexander J. Schem. Issued Semi-Annually. 
Price 50 cents. New York: G. J. Moulton, 103 Fulton 
street. 

These sheets contain a large amount of information which is likely to be 

frequently of value to the merchant, the manufacturer, and the journalist. 

A great deal of labor has evidently been bestowed on its compilation ; and 

the publication of such a series of tables, at so low a price, should ensure it 

a large sale. 


THE PUBLIC LEDGER ALMANAC FOR 1874. Philadelphia: 
G. W. Childs, Ledger Building. 

The proprietor of the Philadelphia Public Ledger has issued a very hand- 

some almanac, replete with useful and well arranged information for 1874. 

It is sent gratuitously to the subscribers of the Ledger, but is not offered 

for sale. 
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Inventions Patented in England by Americans, 

{Compiled from the Commissioners of Patents’ Journal.) 
From December 9, 1873, to January 1, 1874, inclusive. 

ARTIFICIAL Butter, eTC.—L. D. Roudebush, New York city. 

Bate Trz.—W. A. Jordan, New Orleans, La. 

Biowrne Macuine.—T.H. Asbury, Philadelphia, Pa. 

Cuuckx.—J. H. Westcott, Oneids, N. Y. 

Cuiasp.—S. K. Ellis, Waltham, Mass. 

CovupLine Cars, ETC.—G. A. Everett (of New York city), London, England’ 

CurtTine Toot, etc.—J. Lindsay, New York city. 

DrawtnG Woo.L, etc.—J. & J. Dobson, Philadelphia, Pa. 

Dreperve Macurvery.—J,. A. Ball, Oakland, Cal. 

Extension LappEnr.—G. Skinner (of New York city), London, England. 

Gas Stovz.—D. Haskins, Boston, Mass. 

GENBRATING STZAM.—B. Douglass, Montrose, N. J. 

Hrvexz.—F. W. Nichols, Lynn, Mass. 

Horsz SHoz Macurnz.—E. 8. Wheeler, New Haven, Conn. 

Horse SHoz Macurtne.—Rhode Island Horse Shoe Co., R. I. 

Jornine LEATHER, eTCc.—C. Keniston, Somerville, Mass. 

Loom, ETo.—J. Gates, Lowell, Mass. 

Lusricator.—I. Dreyfus, New York city. 

Maxine Icz.—C. P. N. Weatherley (of New York city), London, England. 

MAKING STEEL.—C. M. Nes, York, Pa. 

PRINTING PRESS, ETO.—W. J. Swain et al., Philadelphia, Pa. 

Rouirve Iron. —Rhode Island Horse Shoe Co., R.I. 

SEPaRaTING T1n.—P. de P. Ricketts, New York city. 

Szwine MACHINE, ETC.—C.A. Wade, Philadelphia, Pa. 

Usine Steam, Gas, EtTc.—C. Heaton, New York City, et al. 

VENTILATOR.--W. J. de B. Ingram, Bergen, N.J. 

WATERPROOFING Fasrics.—H. A. Clark, Boston, Mass. 

Workrxe rw Stonz.—H. Cottrell, Newark, N. J. 


Value of Patents, 


AND HOW 70 OBTAIN THEM. 
Practical Hints to Inventors. 


ROBABLY noinvestment of a small sum of money brings & 
greater return than the expense incurred in obtaining a patent 
even when the invention is but® small one. Larger inventions 
are found to pay correspondingly well. The names of Blanchard, 

‘ Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Hoe, and 
others, who have amassed immense fortunes from their inven- 
tions,are well known. And there are thousands of others who 
have realized large sums from their patents. 


More than Firry THovusaND inventors have availed themselves 

of the services of Munn & Co. during the TWENTY-SIX years 

they have acted as solicitors and Publishers of the ScrzNTIFIC AMERICAN 

They stand at the head in this class of business; and their large corps 

of assistants, mostly selected from the ranks of the Patent Office: men ca 

pable of rendering the best service to the inventor, from the experience 

practically obtained while examiners in the Patent Office: enables MUNN & 

Co, to do everything appertaining to patents BETTER and cHEaPEr than 
any other reliable agency. 











This is the closing inquiry in 
” nearly every letter,describing 


HOW TO 
pores tetas ae. A penta 


® wer can only be had by presenting a complete application fora patentto 
the oner of Patents. An application consists of a Model, Draw- 
ing, Petition, Oath, and full Specification. Various official rules and for- 
Malities must also be observed. The efforts of the inventor to do all this 





end sounds the alarm. 


business himself are generally without success. After t perplexi 
delay, he is usually glad to seek the aid of persons elpuiienasten pans 
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business, and have all the work done over again. The best plan is to solicit 
proper advice at the beginning. If the parties consulted are honorable men, 
the inventor msy safely confide his ideas to them, they will advise whether 
the improvement is probably patentable, and will give iu. «!) the directions 
needful to protect his rights. 


How Can I Best Secure my Invention ? 

This is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows, 
and correct : 

Construct a neat model, not over s foot in any dimension—smallerif pos- 
sible—and send by express, prepaid,addressed to Munn & Co. ,37 Park Row, 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise youas 
to {ta patentability. free of charge. Or,if yeu: have not time. or the means 
at hand, to construct a model, make as good a pen and ink sketch of the 
improvement as possible and send by mail. An answer as to the prospect 
of a patent will be received, usually, by return of mail. It is sometimes 
best to have a search made at the Patent Office. Such a measure often saves 
the cost of an application for a patent. 

Preliminary Examination. 

In order to have such search, make ouc a written description of the tnven- 
tion, in your own words, and a pencil, or pen and ink, sketch. Send these 
with the fee of $5, by mail, addresc2d to Munn & Co., 87 Park Row, andin 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of your improvement. This special 
search is made with great care, among the models and patents at Washing- 
ton, to aseertain whether the improvement presented is patentable. 


Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Munn & Co., stating particulars. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared in the short- 
est time, by sending a sketch and description of the iavention. The Govern 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Munn & Co., 37 Park Row, New York. 

Trademarks. 

Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may regisver their designs and obtain pro- 
tection. This is very important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Munn & Co., 87 Park Row, 
New York. 

To Make an Application for a Patent. 


The applicant for a patent should furnish a model of his invention if sus 
ceptible of one, although sometimes !t may be dispensed with ; or if the 17 
vention be a chemical production, he must furnish samples of the tngre: a 
ents of which his positi ists. These should be securely packed 
the inventor’s name marked on them, and sent by express, prepaid Sma ! 

dels, from a dist , can often be sent cheaper by mail. The safest 
way to remit money is by a draft, or postal order, on New York, payable to 
the order of Munw & Co. Persons who live in remote parts of the country 
can usually purchase drafts from their merchants on their New York cor- 
respondents. 











Reissues. 


A reissue is granted to the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have in his reissue a separate patent fo 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law,asin original applications. Address Munn & Co., 
$7 Park Row, for full particulars. 


Design Patents. 


Foreign designers and manufacturers, who send goods to this country 
may secure patents here upon their new patterns, and thus prevent others 
from fabricating or selling the same goods in this mar‘et. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article ot manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York. 


Foreign Patents. 

The population of Great Britain is 31,000,000; of France, 37,000,000; B:1- 
gtum, 5,000,000; Austria, 36,000,000; Prussia, 40,000,000; and Russia, 70,000,000. 
Patents may be secured by American citizens in all of these countries. 
Now is the time, while business is dull at home, to take advantage cf these 
immense foreign fields. Mechanical improvements of all kinds are always 
in demand in Europe. There will never be @ better time than the present 
to take patents abroad. We have reliable busi tions with the 
principal capitals of Europe. A large share of all the patents secured in 
foreign countries by Americans are obtained through our Agency. Address 
Muxw & Co., 87 Park Row, New York. Circulars with full infcrmation on 
foreign patents, furnished free. 


Value of Extended Patents. 


Did patentees realize the fact that their inventions are likely to be more 
productive of profit during the seven years of extension than the frst full 
term for which their patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prior to 1861 may be ex- 
tended for seven years, for the benefit of the inventor, or of his heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension is $100, and it is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing Munn & Co., 87 Park Row. 


Copies of Patents. 


Persons desiring any patent issued from 1836 to November 2%, 1867, can be 
supplied with official copies at a reasonable cost, the price depending upon 
the extent of drawings and length of specification. 

Any patent issued since November 27, 1867, at which time the Patent Office 
commenced printing the drawings and specifications, may be had by remit- 
ting to this office $1. 
an copy of the claims of any patent issued since 1886 will be furnished 

‘or $1. 

When ordering copies, please to remit for the same as above, and state 
name of patentee, title of invention, and date of patent. Address MuNN 
& Co., Patent Soliciters, 37 Park Row, New York city. 

Mun & Co. will be happy to see inventors in person, at their offiee, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinions,and advice, no charge ismade. Write plainly: 
do not use pencil, or pale ink; be brief, 

All businers committed to our care, and all consultations are kept secre 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and 
for pamphlets of instruetion and advice 

Address 


MUNN & ©O., 
PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Row, New York. 








OFFICE IN WASHINGTON—Corner ot F and 7th streets, opposite 
Patent Office. 
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Business and Personal. 


The Charge for Insertion unter this head is $1 a Line. 


Nickel Plating—A superior,warranted mode 
for sale and references given by A. Scheller, c. o. Drug- 
store, 132 Eldridge St., New York. 

Lithographers, please address, with sam- 
ples and prices, Surry Pub. Co., Mt. Airy, N.C. 

Machinist wanted, with some Capital, to 
take an interest in an established Foundry and Machine 
Shop. Address F. D. Livermore, Rochester, Minn. 

For Leather Manufacturers—Rights for 
Sale of a new patent process of Coloring Leather ; most 
delicate colors; from 1c. perskin up. Fo? particulars 
address John Koppitz, 1 Studley P1., Boston, Mass. 

Rubber Machinery — Wanted — One 
chilled Rubber Grinders—one 8 roll chilled Calender— 
one Crusher. Must be chesp. State price, dimensions, 
condition, and full particulars. Address “ Ruboer,* 
Herald Uffice, New York. 

Steam En ince—Bpecial Machinery, Shaft- 
ing, Pulleys & Hangers. D. Frisbie & Co.,N.Haver, Ct, 

L. & J.W. Feuchtwanger, 55 Cedar St., N.Y., 
Manufacturers of Soluble Glass, Water Glass or Silicates 
of Soda and Potash in all forms and quanti ties. 

If a Company wishes to acquire, for a pa 
tent, the sole sure remedy to extinguish freckles, address, 
including Stamp, Rob. Themar, Sheboygan, Wis. If sure, 
that would be the best paying patent. 

Power Room Wanted—In section of coun- 
try where White Ash Lumber is good and cheap. Ad- 
dress Mechanic, Jersey City, N. J. 

Pat. Double Eccentric Cornice Brake, m’f’d 
by Thomas & Robinson, Cinn.,O. Send for Circular. 

Every Manufacturer, Machinist, Mechanic, 
Builder, Engineer, and all others interested in the indus- 
trial progress of the present age, should read the “ Man- 
ufacturer and Builder,” the cheapest mechanical jour- 
nalin the world. Subscription price, $1 for six months; 
$2a year. Sample copies free. Address Austin Black, 
$7 Park Row, New York. 

For Inventors—Valuable information re- 
cently published.—Book of Instruction and D t 





Seientific American, 


For Solid W tiron | 
vertisement. Address ty ay dng 
for lithograph, etc. 

Dickinson’s Patent Shaped Diamond Carbon 


Points and adjustable holder for working Stone, dress- 
ng Emery Wheels, Grindstones, &c., ¢4 Nassau at..N.Y. 
The New Remedy retains the Rupture in ease 
and comfort,night and day,till cured. aaa. Fitted 
as charge, by the Elastic Truss Co., 683 Broadway. 
uy Gear’s i i 
ont y Gens Improved Car Boring Machines 

Protect your Buildings—Fire and Water 
proof! One coat of Glines’ slate roofing paint is equal 
to four of any other ; it fills up all holes in sbingle, felt, 
tin or iron roofs—never cracks nor scales off; stops all 
leaks, and is only 8c. a gallon ready for use. Roofs 
examined, painted and warranted. Local Agents want- 
ed. Send for testimonials. N. Y. Slate Roofing Co., 
No.6 Cedar St., N. Y. 

Teleg. Inst’s and Elect’! Mach’y—Cheap 
Outfits for Learners. The best and cheapest Electric Ho- 
te] Annunciator—Inst's for Private Lines—Gas Lighting 
Apparatus, &c. G. W. Stockly, Scy., Cleveland. Ohio. 

Just Published—* Workshop Receipts” for 
Manufacturers, Mechanics, and Scientific Amateurs. 
$2, mail free. E. & F. N. Spon, 446 Broome Street, N. Y. 

Reliable 2d hand es,Boilers,etc.,Cheap. 
Dlustrated circulars free. E.E.Roberts,52 Broadw’y,N 23 
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Pipe SPONDENTS 2 
W. P. D. will find a recipe for a transpar- 
entcement for glass on p. 27, vol. 90.—W. H.P. will find 
the description ofa paste that will not sour on p. 290, 
vol. 28.—M. M. F. will find the explanation of the grav- 
ity clock on p. 58, vol. 30.—E R. R. D. should see our ad- 
vertising columns for book publishers’ names.—J. Mc. 
can repair his waterpreof suit, if it be made of rubber 
cioth, by following the directions on p. 155, vol. 26.—S. 
H. Jr.should see p.%49, vol. 26, and p. 88, vol. 27, for 
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explaining a new System for the sale of Patent Rights. 
Plain directions and practical advice, showing how to 
sel) Patents by improved methods. Price $3. Send stamp 
for circular and table of contents. 8. 8S. Mann & Co., 
cor. Linden Ave. and Hoffman St., Baltimore, Md. 

Dean’s Steam Pumps, for all purposes; En- 
gines, Boilers, Iron and Wood Working Machinery of 
all descriptions. W. L. Chase & Co., 98,95,9 Liberty 
Street, New York. 

Stove Patterns to order—Also, for sale a 
variety of new Styles. E.J.Cridge, troy, N. Y. 

For Sale—Steam Saw Mill, Foundry, Ma- 
chine and Blacksmith Shop, 75 Acres Land, three Dwell- 
ings, si‘uated at Marydell, Md. & Del. R. R.,Md. Price 
$10,000,Cash. Address W. W. McKnett, Marydell, Md. 

Machinery selected by Gear, Boston, Mass. 
always gives satisfaction. 

Treatises on “ Soluble Glass,” $1 per copy ; 
on “ Nickel,” 50c. per copy ; on “ Gems,” $5.24 per copy: 
on “ Fermented Liquors,” $3.12 per copy. Mailed free by 
L. & J. W. Feuchtwanger, 55 Cedar St., New York. 

Temples and Oil Cans. Geo. Draper & Son, 
Hoyedale, Mass. 

Wanted—A good Second hand Drop of me- 
dium size. Address P. O. Box 2,258, New Haven, Conn. 

Mining, Wrecking, Pumping, Dreinage, or 
Irrigating Machinery, for sale or rent. advertisement, 
Andrew's Patent, inside page. 

Abbe’s Bolt Machines and Palmer’s Power 
Hammers a specialty. 8. C. Forsaith & Co., Manches- 
ter, N.H. 

“ Superior to all others”—for all kinds of 
work—Limet & Co.’s French Files. They are better, 
forzed, better cut, better tempered, and cheaper than 
English files. Send for Price-List. Homer Foot & Co. 
20 Platt St., New York. 

Price only three dollars—The Tom Thumb 
E ectric Telegraph. A compact working Telegraph ap 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put in operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the wor.d on receipt of price, F. C. Beach & Co. , 260 
Broadway,cor. Warren 8t.,New York. 

Rues “ Little Giant” Injectors, Cheapest 
and Best Boiler Feeder in the market. W. L. Chase & 
Co. , 93, 95, 97 Liberty Street, New York. 

L. & J.W. Feuchtwanger, 55 Cedar St., N.Y., 
Importers and Manufacturers of Chemicals for Mechan- 
ical arts. 

By touching different buttons on the desk 
of the manager, he can communicate with any person in 
the establishment without leaving his seat. The Minia- 
ture Electric Telegraph—Splendid for offices, factories, 
shops, dwellings, etc. Price only #5, with battery. etc., 
complete for working. Made by F. C. Beach & Co., 260 
Broadway, corner Warren St., New York. The Sctentific 
American establishment, New York, is fitted with these 
nstrauments, 

Brown’s Coalyard Quarry & Contractors’ A 
paratus for hoisting and conveying material by iron ca bie. 
W.D. Andrews & Bro. 414 Water st.N. Y. 

Parties needing estimates for Machinery 
of any kind, call on, or address, W. L. Chase & Co., 
98,95, 97 Liberty Street, New York. 

Iron Steam Boxes for Stave Bolts & Veneer 
Cutting Machines. T.R. Bailey & Vail, Lockport, N.Y. 

Boult’s Unriva'ed Paneling, Variety Mold- 
ingand Dovetailing Machine. Manufactured by Battle 
Creek Machinery Company, Battle Creek, Mich. 

For Bolt Forging Machines, Bolt Holding 

ises to upset by hand. J.R. Abbe, Manchester, N.H. 

Partners Wanted—We want to find one or 
two good careful Managers who have capital, to buy an 
interest in 746 Acres Big Nuddy Coal, heavy Timber and 
Farm land, who ehall superintend the Farming, a Saw 
Mill and Coal Shaft. Safeinvestment. See “Iron Age” 
for Jan., 1874. Address Dobschutz & Abend, Belleville,Ill. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co. Boston, Mass., for circular, 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, eor. of Plymouth & Jay,Brooklyn,N.Y. 

Hydraulic Presses and Jacks, new and sec- 
cadhand. E, Lycn, 470 Grand Street. New York. 

Steam Fire Engines,R.J.Gould,Newark,N.J. 

Peck’s Patent Press. For circulars, 
sddvess Milo, Peck & Co.. New Haven, Conn. 

Small Tools and Gear Wheels for Models. 
Listfree. Goodnow & Wightman,23 Cornhill, Boston,Ms. 

Brass Gear Wheels, for models, &c., made to 
order, by D Gilbert & Son, 212 Chester St., Phila., Pa. 

All Fruit-can Tools,Ferracute.Bridgeton,N.J. 

Lathes, Planers, Drills, Mil and Index 
Machines. Geo. 8. Lincoln & Co,, Hartford, Conn. 





ti for utilizing old rubber belts.—C. P. should 
read the directions on p. 408, vol. 24, for destroying 
moths.—P. H. R. should consult a qualified medical 
man, and beware of nostrums.—A. 8. will find directions 
for destroying red ants on p. 122, vol. 27.—P. can mount 
his chromos by the process described on p. 154, vol. 27. 
—S.H. 8S. will find a recipe for a waterproof and fire- 
proof cement on p. 241, vol. 27.—G. W. H. will findan 
answer to his query about American and foreign invent 
ors in our editorial columns of this issue.—A. F. will 
find information about gas engines on p. 33, current 
volume. 

B F. P. asks: 1. Is it an easy thing for 
burglars to turn the key, if left in the lock of a chamber 
door, from the outside? 2. Ifso,can they pick a lever 
lock, if the key is taken out when the door is locked for 
the night? Which issafest? A. 1. Yes. 2. Yes. Per- 
haps the latter may be somewhat the safest, though 
neither of them would be likely to give much trouble to 
an expert burglar. 


D. R. H. asks: In the case of two steam 
fire engines, one ona level and one at the foot of a hill, 
with the hose (2 lengths, or 100 feet) in the first case be- 
ing level and in the second being laid up the hill,and the 
water gageson the engines showing each 1601bs. to the 
square inch, isthere any more pressure on the inch in 
the hose laid up the hill than that laid on the level ground? 
A. We suppose not. 


C. W. Jr. asks: Is there any special cause 
producing storms at the time of the autumnal equinox? 
A. We think not. 


F. M. H. asks: Which of the three methods 
would be best for keeping the ceiling over the smoke 
stack of a 15 horse power boilerfrom heating? The pipe 
is about 15 inches from the cefling,and runs horizontal- 
ly with it for 9 feet. 1. Naila piece of tin tight to it. 2. 
Have it hung on wires about two inches from it. 38. 
Have a pan made and have it hung on wires about 6 
inches from the ceiling and keep it full of water. 2. 
What is a good treatise on steam hesting? A. 1. Prob- 
ably the last method is the best. 2. Box on “ Heat.” See 
our advertising columns for booksellers’ addresses. 


W.A. B. asks: 1. Will silver coin answer for 
anodes in electroplating, that is, without taking out the 
alloy? 2, Has the United States nickel coinage any al- 
loyinit? 8. I hadsome old gold, and tried to separate 
the alloy from it by the moist method. I dissolved it in 
strong nitric acid, and then tested for silver, but there 
was not any. I then poured off the supernatant liquor, 
which contained copper, and found a brown precipitate 
remaining. Then I added agua regia, but it would not 
dissolve the precipitate. Why is this? HowcanI make 
chloride of gold of it? 4. I wished to make a plating 
solution for rubbingon withs sponge, according to a 
formula in an electroplating manua:.: I first took some 
pieces of pure silver (worn anodes) and dissolved in 
nitric acidand water. When dissolved,I evaporated. [ 
dissolved the resulting crystals of nitrate of silver in 
rain water. Then (as per manual) I threw in a fewcrys- 
tals of hyposulphite of soaa. A brown precipitate was 
formed, which eventually turned black. I threw in an 
excess of the hyposulphite to dissolve precipitate, but it 
would not dissolve. Why isitso? How can I makeit 
into solution? 5. Having a quantity of copper wires 
coated with silver (slinging wires) I dissolved them in 
nitric acid, then diluted it with rain water, and precipt- 
tated with pieces of copper. I poured off the superna- 
tant liquor. A white mass remained. How sha)lI make 
nitrate of silver out of this, in order to make silver so- 
jution? 6 Could you tell me how to test the strength 
of my batteries by some simple contrivance that I could 
make myself? A. 1. Yes. 2. The nickel is alloyed with 
acertain proportion of copper. 3. The material you 
dissolved in nitric acid was not gold. The only acid sol- 
vent for gold is a mixture of nitric and hydrochloric 
acids, and the solvent in this case is the nascent chlorine 
which is liberated, forming chloride of gold. 4. Ammo- 
nia will dissolve the precipitate. 5. The white mass 
which remained was metallic silver, thrown down by the 
copper from the silver solution. This will dissolve in 
dilute nitric acid, forming nitrate of silver. 6. Consult 
some good work on electricity. 

F. H. asks: What is the proper rule for re- 
ducing logs to cord measure? A. A rule frequently 
used is as follows: Multiply the square of one fifth the 
girth of the small end of the log,in feet, by twice the 
length in feet, and divide the product by 128. 


F. E. C. says: I wish to be a machinist. ‘. 





What branches should I study in addition to arithmetic 
and algebra? 2. I am now 16. When will I be old 
enough to entera shop? 8. Will I have to serve as an 
apprenticer If so, how long and on what terms? A.1 
You should know something about drawing. 2. We 
think you are old enough now. 8. Arrangements are 
different in the various shops, and we advise you to. 





make some inquiries from their proprietors. 


W. McC. asks: Can you suggest a substance 
to be used in the manufacture of corundum wheels that 
is better than ehellac, as adhesive as that material, but 
harder,and such as will render the wheels capable of 
Deing used both wetand dry? A. Such wheels are 
made, to be used both with ofl and water. We believe 
the process of facture is patented 


J.C. 8. says: I have an engine 6 inches 
Dore by 10inches stroke, now running 100 revolutions 
per minute, and doing about 3 horse power of work. At 
what speed should it be run to do that amount of work 
with least steam, at 2 pounds pressure, the driving pul- 
ley being changed to suit the speed of the engine? 
Probably the faster you can run it, without injury, the 
better. 


W.& B. ask: Will three fans blowing into 
a common receiver, to supply blast for puddling fur- 
paces, beas effective as the same three fans blowing 
through separate pipes? A. We 80, if appli 
tion of blast is similar in both cases. 


8. says: 1. Ihave a blank in which I wish to 
cut teeth for a gear. The diameter is & inch. [ want the 
teeth to be small. The gear is to work in a rack not yet 
made. Can you give me some simple method of obtain- 
ing the number of teeth, etc? I should like an even 
number of teeth to the inch. 2. How do you calculate 
how many threads to the inch to cut a worm to run in a 
gear? A. We advise you to study some standard work on 
gearing. “The Engineer's and Machinist's Assistant,” 
will give you full information on the subject. 


W. E. C. asks: Why is it that when a piece 
of steel with a hole in it has been hardened and annealed, 
it is necessary to bore the hole out, as it has contracted 
in the process? A. We suppose that the steel, when 
hardened, contracts more than it afterwards expands, 
when annealed. As the nature of hardening is not un- 
aay it might be difficult to give a precise reason 

or this. 


H. C, asks: 1. Whatwill be the difference in 
the work of a pump, the perpendicular hight being 18 
feet, if I work it through aslanting tube 44 feet long, to 
the same level ? 2. Has there been a patent taken out 
foraroof tile? 1. The difference would be that due to 
the friction of the water in the pipe, caused by its in- 
crease of length. See article on “ Friction of Water in 
Pipes,” p. 48, vol.29. 2. We think there have been a 
number of patents for roof tiles. 


C. H. 8. says: I find the following memor- 
andum: “Grade, 874% feet in 1% mile; 2 cuts, one 96 
feet, one 140 feet.” This refers to the inclined plane of 
the railway at this place, which is built nearly as 
straight asa line can be drawn ; and at the above grad- 
lent, the cuts referred to are through solid carbonifer- 
ous limestone, which is a great curiosity to many. I saw 
in the ScrenTrIFIo AMERICAN, a few weeks since, an ac- 
count of the railway over the Alps, in which you state 
that they use a third rail, which is notched, and into 
which a toothed wheel, on the engine, works to aid the 
ascent. That plan was used here until about four years 
ago, and was invented (or claimed to be) by a resident 
of this city, a master mechanic in one of the machine 
shops here. I am not sure, but am under the imprese- 
ion, that he had a patent; if 60, its date wasabout 20 
years ago, as that is about the time it came into use 
here. A. We think this idea is quite an old one, and we 
aid nothing to give a contraryimpression. 


P. C. asks; 1. What is meant by mean pres- 
sure on the piston of an engine, and bow is it calculat- 
ed? 2. How many inches in cylinder are allowed to a 
horse power in manufacturing an engine? 1. The aver- 
age pressure during the stroke. It must be determined 
by experiment. 2. lt depends on intended pressure and 
piston speed. 


J. W. K. says: I want io run kerosene 
through a gas pipe. What cement shall I use on the 
joints? Red or white lead, or our ordinary cement, will 
not stand it. A. You will probably have to make face 
joints, withoat cement, or you might use solder at each 
joint. 


J. F. M. says: I wish to build an engine 
with a two inch cylinder, with stroke of 18inches. 1. Can 
I get a piston speed of 300 feet per minute, with suitable 
connections? 2. Can I use a direct acting valve, moved 
by the piston, using no crank or shaft, only the recipro- 
cating motion of the piston rod? 1. Yes. 2. Probably 
not with safety. 


8. K. 8. asks: How is the storm glass (re- 
ferred to on page 234, vol 29) made? 2. How do you fiad 
the horse power of a double cylinderengine? The cyl- 
inders are set so as toacton the crank shaft at right 
angles. 3. Is the number of revolutions the number 
which the engine makes while doing its usual amount 
of work? A. 1. The best form of storm glass is that of 
® thin glass tube about 12 inches long and X inch diame 
ter, filled X full of the following liquid: Camphor 2 
drams, niter 13s drams, sal ammoniac 1 dram, proof 
spirit 244 fluid ounces; dissolve. The top should be cov- 
ered with a brass cap with a very smal! hole through it. 
ortied over with bladder. 2. Find the power of one 
cylinder by the process frequently given in these col- 
umns and multiply by2. 8. Yes. 


G. M. asks: 1. What is the best process of 
photographing on wood for engraving? 2. oo is wood 
best prepared for pencil drawing? 8. Which is consid- 
ered the best,a photograph on wood or a pencil drawing, 
to engrave from? 4. When types or stereotypes are 
cast, iscompression used to get a perfect cast. A. 1. 
Consult some good work on photography. 2. The sur- 
face is whitened with chalk. 8. A pencil drawing is 
considered the best toengravefrom. 4. We believe not. 


M. M. asks: 1. Do bones lose any consider. 
able portion of their value as manure, by being reduced 
with caustic alkali? I notice that the steam escap 
ing from them while boiling appears to have the smell 
ofammonia. 2. When Lones are reduced with sulphuric 
acid, a pungent vapor is discharged. What is that vapor, 
and is itinjurious toinhale? 8. If 100 Ibs. of bones are 
reduced with caustic alkali, and 100 Ibs. with sulphuric 
acid, which (not taking into account the manure value 
of the alkali) will possess the greater value as manure ? 
4. Are the hoofs of animals as rich in fertilizing proper- 
ties as the bones, and how can they be reduced to a con- 
dition suitable for use asmanure? A. 1. The action of 
the alkali will be such as to dissolve or decompose the 
organic matter of the bones. 2. This is carbonic acid 
gas, from the decomposition of the carbonate of lime in 
the bones by the sulpnaric acid. 8. The valuable con. 
stituent of bones is phosphate of lime. A portion of 
Mme is removed from this by the action of sulphuric 








' acid, converting {it into a superphosphate which is solu- 


bie in water. 4. No. They can be chopped up fine and 
mixed with compost. 


J. L. E. asks: How can I remove white 
paint from a black alpaca garment? A. Rubon to the 
spot a mixture of fuller’s earth and soft soap, made into 
a paste with spirits of turpentine. 
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C. W. C, asks: 1. Was not H. B. M. ship 
Captain, which foundered in the Bay of Biscay 8 or 4 
years ago, the first turret ship on the Coles system? 2. 
Was she nota new ship? 8. About how many men were 
drowned? A. 1. We think so. 2. Yes. 8. Somewhat 
over 400, we believe. 


E. 8. asks: 1. Is there any possibility of 
polished silver corroding so as to become a non-con 
duc.or of electricity, by being buried tn the ground, ex- 
posed to weather. or by any other treatment? 2. Can 
hard rubber be turned into nuts having threads cut, etc., 
and will they be strong enough to turn with a wrench? 
8. How are platinum points fastened to dere? 4. 
Can platinum be worked into strips and riveted or sol- 
dered to wires, and will it become corroded so as to im- 
pair its conducting powers under any circumstances? 
A. 1. Wethink not. 2. Probablyitcan. 8%. By the use 
ofsolder. 4, It can be, and we do not think it will lose 
its conducting power. 


R. asks: Will it be safe to use, for dyeing, 
the steam generated in a boiler that contains e compound 
for removing scale? A. We think it qulte likely, but 
could not answer positively without knowing more par- 
ticulars. 


C. B. R. says: 1. The rain water taken from 
our brick tankis quite hard. The tank is lined with 
Portiand cement. What is the probable cause, and 
what willbelp it? 2. | am now using an engine, the 
cylinder of which is 16 x 8,making 60 revolations, I 
want about double the power. What would be the best 
dimensions for a new cylinder? I want the shafting to 
run faster to do away with so much countershafting 
and to use smaller pulleys. Which would be the best 
for a 52 inch boiler, 3 inch tubes ortwo large flues? A 
1, We cannot answer this question without knowing 
more details. 2. You comid readily get “%nble the 
power from the present engine by running it twice as 
fast. Both styles of boilers that you mention are good. 
If you have pleaty of room, the flue boiler may be de- 
sirable on some accounts, especially if you use hard 
water. 


E. F. J. asks: If a cannon on the stern of a 
ship be fired at a target fixed on the bow, the ship moving 
forward as fast as the ba“! travels, can the target be hit, 
asitis moving as fast as the ball? A. We think so. 
There are several interesting questions involved in the 
solution of this problem, and we should be glad to hear 
from our readers. 


A. J.D. asks: What is your opinion of the 
following plan fore ary house for drying timber? My 
factory is 100 feet long, and 2 stories high, the boiler 
being in the west end, and the chimney going up through 
one corner of building. My idea is to put a drying room 
in the second story, 12 feet wide x 8 feet high x 100 feet 
long, and connect with the chimney, just on the second 
floor, a brick flue and build it horizontally to the east 
end of building, then turn it into dry room at the bot- 
tom, the heat from the furnace to pass through this flue 
into the drying room, and into a flue leading back into 
the cnimney again. The main difficulty is to prevent 
sparks from passing through into the dry house and eet- 
ting fire to the lumber or staves. Do you know of any 
plan by which that can be prevented? A. Your idea 
does not strike us very favorably. It would be difficult 
to secure perfect immunity from sparks,and probably 
you would seriously injure the draft in your boller. 


H. & C. Co. ask: How can we best ascertain 
the horse power of anengine? A. Multiply mean effect- 
ive pressure in lbs. during stroke, by piston speed in 
feet per minute, and divide the product by 33,000. 


J. B. E. asks: 1. Who will, on application, 
examine me and,should I pase examination, give me 
such papers as would certify that I am a competent en- 
gineer? 2. Are & inch common iron braces in a cylinder 
boiler strong enough to stand a pressure of 120 Ibs., pro- 
vided that each brace has a surface of over 92 square 
inches to brace. A. 1. The supervising inspectors ap- 
pointed by the Gcvernment grant licenses to those who 
pass satisfactory examinations. 2. We think euch brac- 
ing is insufficient. 


E. J. H. asks: If water be applied to a 
wheel made upon the princtple of some of the rotary 





| steam engines, could a better percentage of power Le 


obtained than from the present improved turbines? A. 
It seems probable that the turbine wheel will give bet 
ter results, judging from experience. 


J. W.F. asks: Please give me a correct 
rule for estimating the horse power of a high pressure 
engine, and also for estimating the amount of horse 
power in aboiler. I have tried four different rules, but 
I get different answers, that vary very much. The en 
gine has a diameter of cylinder 12 inches, length of stroke 
80 inches, average pressure of steam 80 lbs., revolutions 
80. The boiler is 16 feetlong and 4 feet diameter, with 
62two and three quarter inch tabes. Will increasing 
the number of revolutions of the engine increase the 
horse power? I tried you: rule as given to M.C.in No. 
8, vol. 29, but was not eure 1 was right. A. Area of 
piston 12 x 12 x 07554 = 118'1 square inches. 80 x 5 = 
400 feet piston speed per minute. Horse power = 1131 
x 80 x 400) + 33,000 = 10937. This solution supposes 
that the mean effective pressure in the cylinder 1, 80 Ibe. 
per square inch, which is probably untrue. An increase 
of speed, other things being equa), increases the horse 
power. In regard to the horse power of a boiler, it har 
many different meanings. in some cases e boiler of one 
horse power designates a boiler that furnishes stear. 
enough to produce one horse power, when used ip an 
engine ; others employ tue term to distinguish a boiler 
that evaporates one cubic foot of water an hour; others 
a boiler that evaporates half a cubic foot; and there are 
many other significations of the term. A committee of 
the Franklin Institute, appointed to investigate the 
meaning of the “horse power of a boiler” failed to 
make any recommendation that was approved by the 
Institute, after deliberations extending over a perioc ot 
more than a year end a half. 

H. M. P. says: If I have a cylinder full of 
water with a fiexible tube running lengthwise through 
it, also full of water, and I put S50 pounds oressure on 
theinch on cylinder with a force pump with a pisto. 
of the same diameter as the flexible tube.one end of 
the tube being closed: What resistance would be re- 
quired to prevent water escaping at the open end? 
A. As we understand the question, 50 lbs. per square 
inch. 


E. C. asks: 1. Does the induction coil, if of 
sufficient size, produce an induced current more power- 
ful than the inducing or battery current? If so, what 
lengtnas of wire must be employed to produce an in 
duced current equal to the inducing one? 2. How isthe 
dichromate battery constructed? A.1. The induction 
Coil produces a current of greater intensity than the 
battery current, that is, one capable of giving shocks, 
decomposing water, etc. 2. The carbon cellis flied with 
a mixture of a solution of bichromate of potash and dt- 
lute of] of vitriol, and the zinc cell with dilute sulphar- 
ie acid. 
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C. H. 8. asks: How can @ pleco 
inchthick, becase -"dened on one 
can be done with pru, te of potash. 


M. R. B. asks: How eah common cast iron 
be plated with tin? A. Clean the iron, cover it with 
murtate of zinc, and dip into melted tin. 


T. 8. says: My house burnt down, and some 
$20 gold pieces were them up- 
them in ap iron pot, and cooling g by pouring 
cold water om them. Has the said gold been injured, 
and should the banks require a discount on sach gold? 
How can I remove the browa color to give them the 
same appesrance ws before’ A. Your gold hasnot been 
injared. You can remoy< the ished by 
rubbing with jeweller’s rouge, until there | is a slicht 
polish. 

P. T. 8S. asks: The cast iron water back in 
my range, which has been in use about six months, con- 
tinues to rust the water badly. The manufacturers of 
the range state that they never knew such acase. Can 
you suggest any remedy" The water used is soft water, 
rain water froma lead cistern. Would it be practica- 
ble to galvanize or nickel plate a new water back ? 
Would not such treatment effectually preventrust? A. 
if the water back is in constant use, it seems likely that 
the trouble arises from sonie outside connection. It 
would not cost much to galvanize the water back, Prob- 
ably any good plamber could have it done for you. 


C. F. M. asks: What is the best soivent for 
india rubber, and what (if any) for tanned leather? A. 
There are various solvents for rubber. One of the best 
and cheapest is bisulphide of carbon. We are not aware 
that tanned leather has ever been reduced to solution 
oy any chemical solve nt. 


N. R. asks: How much water would a 
wooden pipe discharge per minute, under a head of 30 or 
feet, the pipe being from 4 to 10 mileslong? A. dee 
our article on “Friction of Water in Pipes” on p. 48, 
vol. 29, for formula applicabie to all cases. 


A. H. asks: Where do fleas breed ? A. Chief- 
ly in dust, the fue of textile fabrics, old rags, etc. Clean- 
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liness In the household and fresh air will hinder their. 


multiplication. Ot] of pennyroyal will drive them from 
eny particular locality. 





R. F. asks: What is infusorial earth? A. 
lt is earth which tal the r ani- 
mals. 

J. W.asks: What power can I obtain by 


using an undershot water wheel, 10 feet wide, with 3} 
inches fall? What are the most economical proportions 
for such a wheel, namely: @'ameter, number of buck- 
ets, and depth of rhrouding? A. You should consulta 
waser wheel manufacturer. 


M. M. asks: Will the applying of brakes to 
driving wheels of engines have greater tendency to 
check the apeed ofa single engine than if applied to the 
trucks of the tender? If the power now applied to 
the trucks of the tender be applied to the driving 
wheels, will the speed of the engines be checked any 
quicker? A. We think it would be better to apply the 
breke to the trucks of the tender. 


W.H.asks: 1. Of what is _aae 
gunpowder composed? 2. Can you tell meo 
renovating mixture for cloth clothing? 3. What is 
meant by a saturated tincture ? 4. What does this mean: 
“ Add water three ozs.,and ammonia till slightly in ex- 
cess?” A.1, Aprocess of rendering gunpowder tem- 
porsrily inexplosive has been tried in England. It con- 
sisted in mixing fine glass dust with the powder. What 
you refer to may be something similar. 2. A little curd 
soap dissolved in water and mixed with a little clarified 
ox gallis a good cleaning mixture for clothes. 3. A 
tincture In which the alcoho! will dissolve no more of 
the solid or L-yuid in solution. 4. In chemistry, gener- 
ally, a body is said to be in excess when more has been 
added than is necessary for a given reaction, solution, 
or decomposition. 





COMMUNICATIONS RECEIVED. 

The Editor of the ScrENTIFIC AMERICAN 
acknowledges, with much pleasure, the re 
ceipt of original papers and contributions 
upon the following subjects: 


On Nail Biting and Finger Sucking. By 
C. M. 


On Steam on the Canalis By A.,and by 
W. Mz 
On Creeping Rails. By H.H. P 


On Magic Squares. By E. W. 
On Machinists in the Navy. By J.Q.A. 
On Devil Fish. By J. T.N. 


Also enquiries from the follewing: 
J.C. V—A, N. P.-C. L. Z.~W. T.—J. B. D. W.— 
T. J. MeC.—G. G. P.—J. W.—W. 8.8.—R. M. P.— 
&, U.8.—N. W. Y.-J. N. P. 


Correspondents in different parts of the country ask : 
Who makes machines formolding candles? Who makes 
roadometers? Who makes machines for cutting tobac- 
co? Whose is the best coal heating apparatus? Who 
makes hi)itard table cusbions, that can be attached to a 
common table? Who makes shoe peg making ma- 
chines? Who makes a wheel for grinding bayonet 
grooves? Who sells « family flour sifter? Makers of 
the above articles will probably promote their interests 
by advertising, in reply, in the ScrenTIFIC AMERICAN. 

Correspondents who write to osk the address of certain 
manufacturers, or where epecified articles are to be had, 
“lso those having goods for sale,or who want to find 
yartners, should send with their communications an 
amount sufficient to cover the cost of publication under 
the head of “ Bust and P i” which is specially 
devoted to such enquiries. 











[OFFICIAL.} 
Index of Inventions 
FOR WHICH 


letters Patent of the United States 


WERE GRANTED IN THE WEEK ENDING 


December 30, 1873, 


AND EACH BEARING THAT DATE. 
{Those marked (r) are reissued patents. } 





Air, compressing, J. Ericason... 
Alarm, burglar, J. J. Kane.... 
Bale tie, cotton, L. Well 





Bed bottom, spring, H. A. Might, Br. ....00...04.- 
Bevel reat, J E Seavey..........scsccese soe 
Bi- stock, L. Feely.. ........ béves 
Blade for agricultural implements, W. Scott... save 146,026 
Boiler connection, sectional, J. B. Root.......... 146,007 
Boller steam, O. W. Allison....... 
Boiler, wash, H. Roes...... 
Boot spring shank, W. J. Neill..... 
Boot uppers, crimping, C. Glantz.. 
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Boots, lasting, A.C. Carey........... eoscce 

Bottles, holding glass, T. B. Hewitt...............+ 145,945 

Bottles, valvular stopper for, C. Patterson ....... 146,0:3 
146,034 


PG We PI ieeseccdeancecaveceecevcess wesoerese 
Button or stud, shirt, T. J. Holmes . 

Can for transporting oll, etc., J. E. Pimley.. 
Can, ofl, W. R. Hallock................ssee0+ 
Cane, F. Eckstein......... ‘ cvescccceccovesovecce 
Car axle box, Whitaker & Cook..... 
Car coupling, T. R. Land........... eo 











Car ticket box, ratlroad, G. C. Thomaa...........- . 146,108 
Car wheels, casting, J. K. Sax, (r).......--seeeseeee 

Car window screen, J. E. Earle......... 

Car window shield, H. S. Hale.. 
Carbureter, J. B. Lyman............-.- 
Carpet sweeper, Palmer & Spencer.. 
Carriage iron, H. K. Porter........... 
Carriage top prop, W. P. Elam.. 












Clamp, broom handle, etc.,C. L. W. Baker........ 146,041 
Clothes frame, J.C, Miller............sse+006 cosees + 146,037 
Cock, safety plug, P. A. Chambeaux............... 146,045 
Collars, etc., cutting,S. S. Gray............5.- eeeee 145,941 
Collar fastening, shirt, G. Straszer...............-+ 145,974 
Cooker, steam, J. Bentz.............. coccces 145,981 
Cooier, beer and wine, F. Loesch.............. cooee 16,55 
Coster MMs BaP. Maes iccsccetcccccectccccscees 146,084 
Cooler, water, W. F. Rutter..............sceeeseees 146,099 
Copper, etc., reduction of, H. Stull........... eeeee 146,031 
Cotton chopper, J. M. Garrett...............+++ «+++ 146,061 
Cradle, portable, W.S Harris................+«+- .» 146,009 
See in Seasnnccocoevasdncavncoescene es evcceces 145,957 
Cultivator, wheel, W. H. Strong.......... votesees 146,080 
Cultivator insect destroyer, C. T. Hurd....... evees 145,949 
Cutter, candy,J. W. Kaskel...........sccccscseees « 146,076 
Cutter. sausage J. Knopp............. Ls 
Desks, seat for school J. Cooley...... caveseeseveds 145,930 
Drop lightana hanger W. Staehijen............... 146,104 
Tart east J. To. FOGG... cccccccccccccvcccccocccs 146,119 
Eaves trough support, T. F. Morrison............. 146,014 
NEE > Wat BONED asc cdeccctasctvecenbcocesenasee 146,038 
Elevator ana dumper W.H. Herriott.............. 146,002 
Elevator,eteam water W. E. Prall, (r)............ 5,715 
Elevator, water, D. v. McMillen................... 146,086 
Engine, rotary, W. R. Manley.....................++ 146,010 
Equalizer, draft E.H. Blake.................e-00+0+ 145,983 
Equalizer, draft. W McClelland.................... 146,011 
Fats, treating animal, H. Mege.................0+++ 146,012 
Fence machine, J. H. Evans..................2e00e+ 145,996 
PRT, GB SDORNN aides cnccsscccccoccccecespenses 145,950 
Fifth wheel to vehicles, J. R. McGuire. beepoccenses 145,959 
Fire arm, breech loading, G. Gundersen........... 145,938 
Fire arm, breech loading, A. Henry................ 145,944 
Fire arm, repeating, Smith & Wesson, (r)......... 5,710 


Fire bar, etc., tubular, R. J. Elis 
Flour packer, 8. Taggart............... 

Furnace, hot air, D. B. Morris............ 
Furnace, portable, H. J. Lingenfelter............. 
Gage, joiner’s, Jennings & Arnold................. 
Garden implement, J.M. Lunguest... 
Gate, farm, D. A. MEldhg..... ..ccccsccccsccccccscccee 
Glove turning machize, F. Vanderpool.... 

Gold leaf, making, R. E. Hastings......... 
Grain cradle, D. Duesler..... 




















a, NE 
Hats, machine for ironing, R. Eickemeyer itoceds 145,934 
Heater, feed water, W. Sambrook............... «+» 146,024 


Heels, etc., burnishing, G. C. Hawkins.... 
Hinge for safe doors, etc., W. F. Stevens 
Hoisting apparatus, C. R. Otis. ............ 

Hoop lock cutter, Loggins & Wilkins.............. 
Illuminating apparatus, J. A. Thompson 
I, DI pitt osc cdsicctoccececscade 
Iron, etc., working scrap, D. D. Parmelee. 
Jewelers’ catches, G. H. Fuller............... 
Jewelry pin, J. P. Courtney......... 
Journal box, lubricating, J. Morin 


145,990 
+ 146,013 


Lamp, C. A. Kleeman (r) ea 5,708 
I Fs Bi icasncnatonntsdsnatiotons «++ 146,079 
Leather, preserving, J. Lamplugh......... . 146,080 
Leather, trimming, W. F. Foley .......... - 145,987 
Leather washer, annular, P. L. Gibbs 146,082 
Lid lifter, W. Van Gaasbeek................000+--+ 146,035 
Loom for piled fabrics, H. Skinner....... 146,101 
Loom shuttle guide, J.B. Bancroft....... 145,925 
Malt dryer, J.G. Schiffer................0000+ 146,025 
Marble, etc., cleaning, J. Sawyer. 145,971 
Mill spindle, J. A. Hafner........... " 146,068 
Mop head, Marston & Skinner....... 145,958 
Mortising tool, H. K. Forbis...... 146,058 
Motion, converting. W. M. Cox... 145,981 
Mug, beer, W. C. King............. weeds 146,078 
Nail extractor, G. C. Taft........... ecsesecosces 145,975 
Needle threading hook, H. Wells............ es. - 146,978 


Nubia and veil combined, J. W. Tuttle. 
Wes Bee, Bis HOCER.. 2... ccccccccoccccccce 
Nut lock, A. C. Smith hedvesecs 
Nut lock, J.B. Sweetiand.. 
But lock, C. B. Watrous, .........cccccocess 
Oakum with tar, etc., coating, J. F. Stairs.. 
Olls for paints, etc., D. D. Cattanach.............. 
Paste, broom corn for, J. W. Tallmadge 
Pavement, wood, E. W. Perrin 





Photographic lar glass, Dallemag 

Piano pedal stool, T. Springer................ scvese 146,108 
Picker, cranberry, J. Weston....... osontonbenesenel 145,979 
Picture frames, wooden mat for, H. 8. Hale... 146,(67 
OO Rs see 145,929 
Piping, steam and water, J, H. Mills... seveeee 145,962 
Pitman, Holly & Robertson................ eoceeecee 145,967 
Plane, combination, A. Johnson.................+++ 146,004 
Planing machine suction tube, G. c. Westover. . 146,115 
Planter, corn, E. C. Gage...... cocsesveccess seceseee 146,060 












Printing press delivery,T. J. Mayall... bodesvowsebete 146,085 
Propulsion of vessels, C, P. Macowitaky... «+ 146,009 
Pump, Barker & Mack............ccccccccoccsccccee + 145,926 
Pump, steam vacuum, Prall & Burr.... sereees 1460 
Purifier, middlings, E. N. Lacroix (r).. -» 6711 
Radiator, indirect steam, J. H. Mills.. seeeeee 145,961 
Railway rail chair, 8. Ferris............ eoeee 145,986 
Railway tie, H. L. De Zeng....... eucee 146,901 
Refrigerator, H. A. Roberts.... oreee 145,968 
Roof truss, P. L. Weimer......... eveeeee 146,114 
Rubber, hand, W. H. Biye.............00...ccccceecee 1 7 
Sacks,etc., emptying and filling, kerson, Jr. 146,117 
Befe and vault, J. Crump.......6....cccecceceesseees IM6MMT 


Safe and vault, J. Crump......-.+++++ 
Sash fastener J. D. Shewell. 
Sash holder, S. Chard.... 
Saw filing machine, W. W. Parsons.... 
Saw,escroll,J B. Wright... ... 
Sawing machine, D. R. Pratt..... Pei RO RET RET, 






seeeeneeneeeeeee 














Sawing machine, scroll, T. W. Dowling..........- - 145,993 
Screw, wood, I.S. Russell....... penanecoennse eoeees 146,028 
Sewing machine button holer, J.F. Haskins... . 146,000 
Sewing machine gatherer, etc.,A. Jobneton...... 146,0°5 
Sewing machine tuck creaser, E. Powell.......... 146,094 
Sewing machines, frame for, E. M. Turner....... 146,110 
Sharpening machine, J. H. Curran...... Sbebcsoceee SED 
Sharpening machine, H. H. Rorke.............++- . 146,098 
Shutterfastener, P. Keffer.......... ée coves 145,951 
Shutter fastening, H. A. Skinner...... sébbescedecds Cae 
Shuttle and needle, tatting, E. P. Ketlogg........ 144,077 
Sickle secti F. Meyer........ eosvee 145,960 
Sole edge trimmer, Ww. Webster. .....cccsceeceseses 146,088 
Spinning whirl, M. A. Furbush........ «+s 146,059 
Spoon, J, Hart..........ceeeeeececccceeeeceneseeee ++. 146,070 
Spring, vehicle, C. W. Saladee........+.sseeereeees 146,100 
Spring for vehicle seats,C. Duecker..........-.++ - 145,994 
Stock feeder, U. Borel.........-+++++«++ - - 145,834 


Stone tool, [.Curtner.... 

















Sugar manufacture. M. H. Aschenbrenner . 

Teeth, filling for decayed, C. E. Blake............. 145,982 
Telegraph insulator Fox & Heston........ oodccocs NNT 
Tool, compount J. D:flon.........+--+++ ba eooe 145,992 
Tramway plate,S. D. Tillman........... 146,082 
Trap, mole, R. 1. Huggins..........-eeeeseceeeeeeeee 146,008 
Truck, Pratt & Munhall............sseceeeceeseeees « 145,967 
Valve, B. Fitts..........-seseeeeee 146,057 
Valve, J. A. Nichols..........00-ceeeeeeees 145,964 


Valve for steam pipes, J. W. Hodges yeete 
Vaultcover illuminating. J. K. Ingalls. . 
Vehicle, Parmiter & Bradley............... 
Vehicle holdback, Burdick & Flanders..... 
Washing machine, P. Hibbs............ geese 
Washing machine, L. Holderman 
Washing machine, 8. N. Page.... 
Watch barrel, F. A. Giles........ ° 
Water wheel, M. Chandler........ soe 
Water wheel, J. B. Hamilton............... 
Whip socket clamp, C. B. Morehouse (r)... 
Windmill, E. Crump....... 
Windmill, E. Sanderson 
Wines, medicated, V. Br 
Winnower, rotary, J. H. Adamson 
Wire stretcher, Congdon & House 
Work holding device, F. E. Hahn........... ve 

Wwremed, J. LOC......cccccccsccccccccccccccccscscecoce 

Zinc, etc., condensing white,C. W.Trotter...... 145,976 


APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed, and are now pending 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
27,678. —FaSTENING ARTIFICIAL TEETH.—A. M.& J. L. 

Asay. March 18, 

27,786.—Hat VENTILATOR.—J. Pollock. March 18. 
2. 809.—WasHInG Macuinze.—J.Johnsen. March 25. 
28,027. CUTTING SHEET MeTaL.—J. Waugh. Aprils. 


EXTENSIONS GRANTED. 
26,874.—CLoTHES DrrEn.—P. B. Hawse. 
26,679.—DovUBLE SEAMING MacHINE.—L. T. Hurbert. 
26,689.—Pivor Brarines.—F. C. Lowthorp. 








TRADE MARKS REGISTERED.« 
1,588.—-C1¢aRrs.—Gilmor & Gibson, Baltimore, Md. 
1,589.—_SaDDLE TrEexs.—S. E. Tompkins, Sing Sing, N. Y. 
1,590.—Corrzex.—Hawley & Co., San Francisco, Cal. 





DESIGNS PATENTED. 
7,017.—Rurriine.—S. E. Barney, New Haven, Conn. 





- 146,092 | 
145,988 | 
| 7,080.—Prixtine TyPEs.—J.M. Conner,Greenville,N.Y. 


+ 146,029 | 





70i8.—CUTLERY HaNDLE.—J D.Frary, New Britain,Ct. 
7,079.—Fieurgs.—J. D, Smith, Washington, D. C. 


7,081,—Pincusnions.—A.Merriam et al.,West Meriden,Ct, 





7,082.—LaBEeL.—A. M. Thomson ¢t al., Chicago, Il. 
SCHEDULE OF PATENT FEES, 

On each ‘Caveat..... bdetesbdélevoosses cocctececoesebuetee 

Ee eee ere $25 


On filing each application fora Patent at years). $15 







On issuing each original Patent...... J eoeees - 20 
On appeal to Examiners-in-Chief....... +++ 810 
On appeal to Commissioner of Patents. jccceceeneed $20 
On application tor Reissue..................665 seeeee 30 
On application for Extension of Patent... a 
On granting the Extension....... Ssicdcesee 

On filinga Disclaimer................ jbdbciucmseedbed — 
On an application for Design (8 years)...... 

On application for Design (7 years)....... 





On application for Design (14 years)..... 





(Specially reported for the Scientific American.] 


CANADIAN PATENTS. 
List OF PATENTS GRANTED IN CANADA 
JANUARY 5 TO JANUARY 9, 1873. 





2,901.—F. H. Whitman, Harrison, Cumberland county, 
Me., U. S., assignee of E.H. Woodsum, South Boston, 
Mass., U. 8. Improved gain cutting machine, called 
“ Woodsum’s Gain Cutting Machine.” Jan. 5, 1874. 

2,968.—J. McLarty, Strathroy, Middlesex, Ontario. Im- 
provements in ladders, called “‘ The Improved Flexible 
Ladder.” Jan. 5, 1874. 

2,969.—F. R. Butcher, St. John, New Brunswick, Im- 
provement in spring bed bottoms, called ‘“‘ Butcher's 
Improved Hinged Slat Spiral Spring Bed Bottom.” 
Jan. 5, 1874. 

2,970.—W. T. Rand, Fitch Bay, Stanstead county, P. Q., 
and T. B. Rider, Magog, Stanstead county, P.Q Im- 
provements on saw arbors, called “ Rand’s Improved 
Saw Arbor.” Jan. 5, 1874. 

2971.—J.T. Poole, J.8. Allen,C.M. N. Allen, J. Wil- 
liemson, G. N. Clark, D. B. Jones and E. Moore, all of 
Canterbury, York county, New Brunswick. Improve- 
ments on life preserving dresses and air buoys com- 
bined, called “ Poole’s Life Dress and Buoys.” Jan. 5, 
1874. 

2,992.—C. H. Billings, Cleveland, Cuyahoga county, O., 
U.§8.,and J.T. Raplee,Montreal,P.Q Improvements 
on self-acting car couplers for railway cars, cailed 
“ Billings’ Automatic Car Coupler.” Jan. 5, 1874. 

2,973.—H. L. Lowman, Birmingham, New Haven county, 
Conn.,U.8., and R. M. Bassett, of same place. Im- 
provements on manufacture of shovels, spades, hoes, 
grocers’ scoops and other like articles, called “ Low- 
man’s Swaged Shanks.” Jan.5 1974. 








[JANUARY 31, 1874. 





2,974.—W. O. Grover, Reston, Suffolk eounte, hes. UA 8. 
Improvement on bird cages, called “Grover’s Im- 
proved Bird Cage.” Jan. 5, 1874. 

2,935.—G. Caleott, Thorold, Welland county, Ontario. 
Improvement on stovee for heating apartments, 
called “ Calcott’s Improved Base Barner Stove.’ Jan. 
5, 1874. 

2,976.—N. P. Slade, Rockford, Winnebago county, Ill., U. 
8. Improvement on anti-freezing writing fluid, called 
Slade’s Non Corrosive Anti-Freezing Writing Fluid.” 
Jan. 5, 1874. 

2,97.—V. C. Meyerhoffer, Rutland, Rutland county, Vt., 
U. 8. Improvements in mail bags, called “ Meyer 
hoffer’s Improved Mail Bag.” Jan. 5, 1874. 

2,978.—I. A. Welch, Hamilton, Ontario. [mprovement 
on flat brushes, called “I. A. Welch’s Improved F] 
Brush.” Jan. 8, 1874, 

2,979.—W. H. Porter, Bradford, Simcoe county, Ontari, 
Improvements on dental plates, called “‘ Porter’s Den 
tal Plate.” Jan. 8, i874. 

2,980.—W. Ferris, Pleasant Plain, Warren county, O., U. 
8. Improvements on knife and pitman connection for 
reapers and mowers, called “ Ferris’ Improvement in 
Pitman Connection for Harvesters.” Jan. 8, 1874. 

2,981.—I. O. Jones, Boston, Mass., U. 8. Improvements 
on rakes, called “ Jones’ Reversible Rake.” Jan. 8, 
1874. 

2,982.—J. B. Gully, Montreal, P. Q. Art or method of 
preparing steel belts for alieviating and curing rheu- 
matism, called “ Gully’s Anti-Rheumatism Belt.” Jan. 
8, 1874. 

2,988.—W. Dunlop, Toront”, Ontario. Improvements on 
stench traps, for sewer and waste water drains, called 
“‘Dunlop’s Improved Drain Trap.” Jan. 8, 1874. 

2,984.—J. Richards, G. W. Waitt, E. C. Shapley and C. F 
Jones, all of Philadelphia, Pa.,U.8. Improvements in 

ive chimneys, called “ Richard’s and Meeh)’s 
Locomotive Chimney.” Jan. 8, 1874. 

2,985.—A.8. McDonell, Osgoode, Carleton county, Onta- 
rio. Improvementsin cultivators, called *‘ McDonel!'s 
Cylinder Crltivator.” Jan. 9, 1874. 

2,986.—B. T. Nichols, Raselle, Union county, N. J., U.8 
Improvements on nails and spikes, called ‘‘ Nichols’ 
Improved Nail and Spike.” Jan. 9, 1874. 

2,987.—R. 8. Jarvis, Toronto, Ontario. Improvements on 
quilting frame, called “ Jarvis’ Adjustable Quilting 
Frame.” Jan. 9, 1874. 

2,988.—P. Cope, Perryopolis, Fayette county, Pa., U.S. 
Improvements on brackets for fence bars, called 
**Cope’s Fence Bar Bracket.” Jan. 9, 1874. 

2,989.—W. T. Doremus, New York, U.S. Improvements 
on springs for furniture and other purposes, called 
“ Doremus’ Springs for Furniture and Other Purposes.” 

2,990.—F. E. Dixon, Toronto, Ontario. New window 
fastener and support, called ‘* Dixon’s Improved Sash 
Fastener.” Jan. 9, 1874. 

2,991.—I. I. Lahaye, Reading, Berks county, Pa., U. 8. 
Improv ts on car pling, called “ Lahaye’s Im- 
proved Car Coupling.” Jan. 9, 1874. 

2,992.—E. F. Austin, Rochester, Munroe county, N. Y. 
U.S. Improvements on ottomans, called “ Austin’s 
Combined Ottoman and Ladies’ Companion.” Jan. 9, 
1874. 

2,993.—C. W. Saladee, Pittsburgh, Pa., U. 8. Improve- 
ment in bolsters, springs and standards for wagons, 
called “Saladee’s Bolster, Spring and Standard for 
Wagons.” Jan. 9, 1874. 

2,994.—E. Chanteloup, Montreal, P. Q. Improvements 
in self feeding hot water furnaces, called “ Chantel- 
oup’s Improved Self Feeding Hot Water Furnace.” 
Jan. 9, 1874. 

2,995.—E. Mathieu, Montreal, P.Q. Remede a guerir les 
hemorroides, called *“* Onguent pour Hemorroides, du 
Dr. Mathieu.” Remedy for piles. Jan. 9, 1874. 

2,996.—T. A. Lundy & E. Walker, Guelph, Wellington 
county, Ontario. Machine for suspending window 
blinds, called “‘ Lundy & Walker’s Independent Blind 
Roller.” Jan. 9, 1874. 


HOW TO OBTAIN 


Patents and Caveats 


IN CANADA. 


ATENTS are now granted to inventors 

in Canada, without distinction as to the nation- 

ality of the applicant. The proceedings to obtain 

patents in Canada are nearly the same as in the 

United States. The applicant is required to fur 
hish a model, with specification and drawings in dupli- 
cate. It is also necessary for him to sign and make 
affidavit to the originality of the invention. 

The total expense, in ordinary cases, to apply for a 
Canadian patent, is $75, U. 8. currency. This includes 
the government fees for the first five years, and also our 
(Munn & Co.’s) charges for preparing drawings, specifi- 
cations and papers, and attending to the entire business. 
The holder of the patent is entitled to two extensions of 
the patent, each for five years, making fifteen years 
in all. 

If the inventor assigns the patent, the assignee enjoys 
all the rights of the inventor. 

A small working model must be furnished, made to 
any convenient scale. The dimensions of the mode) 
should not exceed twelve inches. 

If the invention ists of a tion of matter, 
samples of the composition, and also of the several in 
gredients, must be furnished. 

Persons who desire to apply for patents in Canada are 
requested to send to 1s (MunN & Co.), oy express, a 
model with a description,ia their own language, show- 
ing the merits and operation of the invention, remitting 
also the fees as above for such term for the patent as 
they may elect. We will then mmediately prepare the 
drawings and specification, and send the latter to the 
applicant for his examination, signature, and affidavit 
It requires from four to twelve weeks’ time, after com 
pletion of the papers, to obtain the decision of the Cana- 
dian Patent Office. Remit the fees by check, draft, or 
Postal order. Do not send the money in the box with 
model. Give us your name in full, middle name included 

Inventions that have already been patented in the 
United States for not more than one year may also be 
patented in Canada. 

On filing an application for a Canadian patent, the 
Commissioner causes an examination as to the novelty 
and utility of the invention. If found lacking in either 
of these particulars, the application will be rejected, in 
which case no portion of the fees paid will be returned 
to the applicant. 

Inventors may temporarily secure their improve- 
ments in Canada by filing caveats; expense thereof, $% 
in full. 

For further information about Canadian patents, as- 


signments, etc., 
MUNN & CO., 
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Eng ines and Boilers, 


8 Pumps, Po jp, Mnginse (which can be used o 
Sr oft the Boilers) al all thore roughly i made, of the best ™a- 
terials. Send for illustrat Lists. ISAAC H. 
SHEARMAN, 45 Cortlandt 8t., ‘New York. 


| OCOMOTIVE ENGINE FOR SALE— 
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Ne & IMPROVED PATTERNS.—MA- 
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@ PATENT PARALLEI, 


TY ecu Vite 


MANUFACTURED BY 





HARRISBURG FOUN- 
DRY AND MACHINE 
COMPANY. 

Harrisburg, Pa. 
pate 


gl, fend Sor Circular and 


WANTED A RELIABLE LADY 


OR GENTL MAN in every towr, to act as sole Agent. 
Business respectable andremunerative. No meney re- 
quired, Address DISCOVERY, P.O. Box 2809, New \ ork. 


BASHFULNESS Despondency. weakness 


of Mind and Body. For 
cause and cure, send stamp to Dr. Eck, Box 2747, Cin., 


N OPTICAL WONDER. —The Gem Mi- 
crosco A high ing power simplified for 
popular = thes th b0 ber dng Is rantical as 
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Physician tanists, Entomo ists, Stu- 
dents, the “family ett etrele, end $0 every lover the beau- 
tiful, wonderfu inexhaustible t of Nature. 
Sent, pose geld for on 50, or three for 50. Agents 

wante reulars free. aaron 
8. RILEY, Holland, N. Y. 


Hy4= SAW MILL—Saves the labor of 3 
men. 8. C. HILLS, 51 Courtlandt St., New York. 


MILLING MACHINES. 
Fifteen sizes,st v Lag and prrese Weighing rom ame, 
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to 10,000 lbs. mt Grinders Cutt and 
Gear Cutters. BRAINARD MILLING MACHINE CO., 
ilk St., cor.Oliver: Lod Works at Hyde Park, Mass. 
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SCIENTIFIC AMERICAN. 
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IN THE WORLD.} 


TWENTY-NINTH YEAR. 
VOLUME XXX.—NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN beg 
to announce that onthe third day of January, 1874,a 
new volume commences. It will continue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful than any of its prede- 
cessors. 

The SCIENTIFIC AMERICAN is devoted to the inter- 
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tures, Inventions,Agriculture,Commerce, and the indus 
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in the Household, the Library, and the Reading Room 


The best Mechanical Paper in the World / 
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processes. 


To the Mechanic and Manufacturer / 
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in any other publication. 
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